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(57) ABSTRACT 
Embodiments of the invention are directed to methods of 
diagnosing eosinophilic gastritis (EG), or remission there 
from in a Subject, wherein the methods include applying a 
sample from the Subject to a diagnostic panel that contains 
selected markers for EG, analyzing the results thereof, and 
making a determination as to the EG status of the Subject. 
Embodiments of the invention are also directed to methods of 
monitoring the pathological development or medical progno 
sis of EG in a subject. Embodiments of the invention are also 
directed to use of CDH26 as a marker for EG, eosinophilic 
esophagitis, or allergic inflammatory conditions. Embodi 
ments of the invention also relate to the use of anti-CDH26 
based therapeutics to treat allergic inflammatory conditions. 
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MOLECULAR DAGNOSTIC PANEL OF 
EOSINOPHILIC GASTRONTESTINAL 

DISORDERS 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001. The present application claims the benefit of priority 
under 35 U.S.C. S 119(e) to U.S. Provisional Application No. 
61/500,508, MOLECULAR DIAGNOSTIC PANEL OF 
EOSINOPHILIC GASTROINTESTINAL DISORDERS, 
filed on Jun. 23, 2011, which is currently co-pending herewith 
and which is incorporated by reference in its entirety. 

STATEMENT REGARDING 
FEDERALLY SPONSORED RESEARCH 

0002. This invention was made with U.S. Government 
support on behalf of National Institute of Health (NIH) Grant 
NoS. RO1 DK76893 and U19 AIO70235. The U.S. Govern 
ment has certain rights in this invention. 

SEQUENCE LISTING 
0003. The instant application contains a Sequence Listing 
which has been submitted in ASCII format via EFS-Web and 
is hereby incorporated by reference in its entirety. Said ASCII 
copy, created on Jun. 25, 2012, is named 88544023.txt and is 
81,136 bytes in size. 

FIELD OF THE INVENTION 

0004. The invention disclosed herein generally relates to 
methods and compositions for diagnosis and treatment of an 
eosinophilic gastritis (EG) disease state in a Subject. 

BACKGROUND 

0005 Eosinophilic gastrointestinal disorders (EGIDs) 
constitute a diverse spectrum of disorders that affect one or 
more parts of the gastrointestinal (GI) tract and are charac 
terized by increased numbers of eosinophils in one or more 
parts of the wall of the affected GI segment(s) (Rothenberg, 
M.J. Allergy Clin. Immunol. 113:11-28 (2004); Talley, N. et 
al. Gut 31:54-8 (1990)). EGIDs include eosinophilic esoph 
agitis (EoE, also referred to as EE in some publications), 
eosinophilic gastritis (EG), eosinophilic duodenitis (ED), 
eosinophilic jeunitis (EJ), eosinophilic ileitis (EI), and eosi 
nophilic colitis (EC). 
0006. The EGID that has been studied the most is EoE, 
partly because the diagnosis is made with increasing fre 
quency (Furuta, G. et al. Gastroenterology 133: 1342-63 
(2007)). Other EGIDs, such as EG, have been less well 
studied than EoE, and diagnostic criteria are less well-estab 
lished than for EoE. EG and EoE represent diseases charac 
terized by accumulation of eosinophils in the stomach or 
esophagus, respectively. 

SUMMARY OF THE INVENTION 

0007 Methods and compositions described herein are 
provided by way of example and should not in any way limit 
the scope of the invention. 
0008 Embodiments of the invention encompass methods 
of determining an eosinophilic gastritis (EG) status in a Sub 
ject, including: applying a sample from the Subject to a diag 
nostic panel that includes at least one marker or gene selected 
from Table 9 and/or Table 10, to obtain a result; analyzing the 
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result to determine a level of expression of the at least one 
marker or gene; and determining the EG status of the Subject 
based upon the level of expression. In some embodiments of 
the methods, the status includes a diagnosis of EG. 
0009. In some embodiments of the methods, the at least 
one marker or gene can be mRNA. In some embodiments, the 
at least one marker or gene can be protein. In some embodi 
ments, the Subject can be a human patient. 
0010. In some embodiments, the sample can beatissue, an 
exudate, saliva, serum, plasma, blood, oral, urine, Stool, or a 
buccal sample. In some embodiments, the sample can be a 
tissue sample. In some embodiments, the tissue sample can be 
a gastric tissue sample. 
0011. In some embodiments of the methods, the determin 
ing step includes analyzing a Subset of the markers or genes in 
Table 9 and/or Table 10 using at least one algorithm. In some 
embodiments, a subset of 76 markers or genes from Table 10, 
or from Tables 9 and 10, can be analyzed. In some embodi 
ments, a subset of 28 markers or genes from Table 9 and/or 
Table 10 can be analyzed. In some embodiments, the panel 
includes at least two markers or genes selected from Table 9 
and/or Table 10. In some embodiments, the at least one 
marker or gene includes CDH26. 
0012. In some embodiments, the panel includes at least 10 
markers or genes from Table 9 and/or Table 10. In some 
embodiments, the panel includes at least 20 markers or genes 
from Table 9 and/or Table 10. In some embodiments, the 
panel includes at least 30 markers or genes selected from 
Table 10, or from Tables 9 and 10. In some embodiments, the 
panel includes at least 60 markers or genes selected from 
Table 10, or from Tables 9 and 10. In some embodiments, the 
panel includes at least 90 markers or genes selected from 
Table 10, or from Tables 9 and 10. In some embodiments, the 
panel includes at least 100 markers or genes selected from 
Table 10, or from Tables 9 and 10. In some embodiments, the 
panel includes all of the markers or genes listed in Tables 9 
and 10. 

0013. In some embodiments, the methods further include 
detecting, from the patient sample, a level of eotaxin-3 
mRNA expression or eotaxin-3 protein. 
0014. In some embodiments, the status includes distin 
guishing EG from a normal condition in the Subject. 
0015. In some embodiments, the status includes distin 
guishing EG from at least one other eosinophilic disorder in 
the Subject. In some embodiments, the at least one other 
eosinophilic disorder can be eosinophilic esophagitis. 
0016. In some embodiments, the status includes distin 
guishing eosinophilic gastritis from at least one other inflam 
matory gastrointestinal disorder in the Subject. In some 
embodiments, the at least one other inflammatory gas 
trointestinal disorder can be inflammatory bowel disease, H. 
pylori gastritis, or non-steroidal anti-inflammatory drug-in 
duced gastritis. 
0017. Some embodiments of the methods further include 
developing or modifying atherapy for the Subject based upon 
the results of the diagnostic panel analysis. Some embodi 
ments further include exposure of the subject to a specific 
therapy. In some embodiments, the specific therapy includes 
targeting at least one molecule involved in EG disease patho 
genesis, and/or at least one downstream gene affected by the 
same. In some embodiments, the at least one molecule 
involved in EG disease pathogenesis, and/or at least one 
downstream gene affected by the same, can be CDH26. 
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0018. In some embodiments, the specific therapy includes 
an anti-CDH26-based therapeutic. In some embodiments, the 
anti-CDH26-based therapeutic includes at least one of a com 
pound or composition that suppresses CDH26 activity. In 
Some embodiments, the compound or composition that Sup 
presses CDH26 activity includes a CDH26-Fc fusion protein, 
a CDH26 anti-sense polynucleotide, a CDH26-directed 
miRNA, a CDH26-directed shRNA, or a CDH26-directed 
humanized antibody. In some embodiments, the compound or 
composition that suppresses CDH26 activity can be one that 
targets a binding site and/or protein of at least one gamma 
interferon-activated inhibitor of translation (GAIT) consen 
sus sequence within a CDH26.3' untranslated region (UTR). 
0019. In some embodiments, the sample can be anarchival 
sample. In some embodiments, the archival sample can be a 
formalin-fixed, paraffin-embedded (FFPE) sample. 
0020 Some embodiments of the invention further include 
characterizing a molecular EG profile of the subject based 
upon expression of the at least one marker and determining 
compliance with medical management based upon the pro 
file. 
0021. Some embodiments of the invention further include 
determining and/or monitoring exposure to one or more 
therapeutic compounds in the subject based upon the level of 
expression. 
0022. Some embodiments of the invention further include 
making a determination as to the pathological development of 
EG in the subject based upon the expression levels of the 
markers. 

0023. Some embodiments of the invention further include 
providing personal prognostic medicine guidance to the Sub 
ject based upon a determination as to the pathological devel 
opment of EG in the subject, based upon the expression levels 
of the markers. 

0024. Some embodiments of the invention further include 
determining the specific genes engaged by a therapeutic, 
wherein the therapeutic can be administered to the subject, 
and a sample from the Subject following therapeutic admin 
istration can be subjected to the same diagnostic panel in 
order to obtain a result, wherein differences between the two 
results determine the specific genes engaged by the adminis 
tered therapeutic. In some embodiments, the results can be 
analyzed by comparison with normal and EG cohorts to iden 
tify genes that can be up- or down-regulated in response to 
environmental factors. 
0025 Embodiments of the invention also encompass EG 
molecular diagnostic panels including at least two genes or 
markers selected from Table 9 and/or Table 10. Some embodi 
ments relate to an EG molecular diagnostic panel includes at 
least two genes or markers selected from Table 9. Some 
embodiments relate to an EG molecular diagnostic panel 
including at least two genes or markers selected from Table 
10. Some embodiments relate to an EG molecular diagnostic 
panel including CDH26. Some embodiments relate to an EG 
molecular diagnostic panel including all of the genes or mark 
ers in Table 9 and Table 10. In some embodiments, the inven 
tion encompasses an EoE molecular diagnostic panel includ 
ing eotaxin-3 mRNA and at least one marker or gene selected 
from Table 9 and/or Table 10. 
0026. Embodiments of the invention also encompass kits 
for the detection of a level of one or more genes associated 
with EG, including: one or more oligonucleotide probes 
complementary to Subsequences of said one or more markers 
or genes, wherein the one or more markers or genes can be 
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selected from Table 9 and/or Table 10. In some embodiments, 
the one or more probes can be used in at least one of a gene 
chip, an expression array-based protocol, a PCR protocol, or 
an RNA level-based protocol. 
0027 Embodiments of the invention also encompass 
methods of determining an allergic inflammation status in a 
Subject, including: applying a sample from the Subject to a 
diagnostic panel including the CDH26 marker or gene, to 
obtain a result: analyzing the result to determine a level of 
expression of CDH26; and determining the allergic inflam 
mation status of the subject based upon the level of expres 
Sion. In some embodiments, the diagnostic panel further 
includes at least one marker or gene selected from Table 9 
and/or Table 10. 
0028 Embodiments of the invention also encompass 
methods of treating an allergic inflammatory condition in a 
Subject in need thereof, including: identifying a Subject with 
an allergic inflammatory condition; and administering to the 
subject an anti-CDH26-based therapeutic, wherein adminis 
tration of the anti-CDH26-based therapeutic results in treat 
ment of the allergic inflammatory condition. 
0029. In some embodiments, the anti-CDH26-based 
therapeutic includes at least one compound or composition 
that suppresses CDH26 activity. In some embodiments, the 
compound or composition that Suppresses CDH26 activity 
includes at least one of a CDH26-Fc fusion protein, a CDH26 
anti-sense polynucleotide, a CDH26-directed miRNA, a 
CDH26-directed shRNA, or a CDH26-directed humanized 
antibody. In some embodiments, the compound or composi 
tion that suppresses CDH26 activity can be one that targets a 
binding site and/or protein of at least one gamma-interferon 
activated inhibitor of translation (GAIT) consensus sequence 
within a CDH26.3' untranslated region (UTR). 

BRIEF DESCRIPTION OF THE DRAWINGS 

0030 Those of skill in the art will understand that the 
drawings, described below, are for illustrative purposes only. 
The drawings are not intended to limit the scope of the present 
teachings in any way. 
0031 FIGS. 1A-C depict results demonstrating that the 
gastric tissue of patients with eosinophilic gastritis (EG) dis 
plays marked eosinophilic inflammation that correlates with 
peripheral blood eosinophil counts. FIG. 1A depicts hema 
toxylin and eosin-stained gastric antrum biopsy specimens. 
FIG. 1B depicts the peak eosinophil count for the gastric 
tissue obtained at the index endoscopy for all patients. FIG. 
1C depicts the peak eosinophil count for the gastric tissue 
obtained at the index endoscopy for patients with active EG. 
0032 FIG. 2 depicts the quantification and correlation of 
tryptase- and IL-13-expressing cells in inflamed gastric tis 
SC. 

0033 FIGS. 3A-B depict identification of transcripts dif 
ferentially regulated in the gastric tissue of patients with EG. 
FIG. 3A depicts the relative gene expression microarray 
analysis of RNA isolated from the gastric antrum tissue of 
control patients or patients with active EG. FIG. 3B depicts 
eotaxin-3 gene expression in gastric tissue. 
0034 FIGS. 4A-E depict identification of transcripts dif 
ferentially regulated in the gastric tissue of patients with EG. 
FIG. 4A depicts cadherinfamily member expression levels in 
inflamed gastric tissue. FIG. 4B depicts cadherin family 
member expression levels in inflamed esophageal tissue. FIG. 
4C depicts CDH26 transcript levels in gastricantrum tissue as 
determined by microarray analysis. FIG. 4D depicts CDH26 
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and GAPDH transcript levels using cDNA derived from the 
gastric antrum tissue of the same population of patients used 
in the microarray study. FIG. 4E depicts relative CDH26 
levels from a replication cohort of patients. 
0035 FIGS.5A-D depict CDH26 localization in inflamed 
gastric tissue of patients with E.G. Gastric antrum biopsy 
specimens obtained at the indeX endoscopy each of the origi 
nal patient cohort were Subjected to immunohistochemical 
staining for CDH26. FIG. 5A depicts representative normal 
and EG biopsy specimens. FIG. 5B depicts high magnifica 
tion of gastricantrum tissue derived from a patient with active 
EG stained for CDH26. FIG.5C depicts quantification of the 
intensity and prevalence of CDH26-positive cells. FIG. 5D 
depicts CDH26 protein levels in gastricantrum. 
0036 FIGS. 6A-B depict an analysis of cytokine transcript 
levels in gastric tissue. FIG. 6A depicts cytokine gene expres 
sion in the gastric antrum tissue of the same population of 
patients used in the microarray study. FIG. 6B depicts cytok 
ine gene expression in the gastric antrum tissue of the popu 
lation of patients used in the replication cohort. 
0037 FIGS. 7A-D depict the increased CDH26 transcript 
and protein levels in the esophageal tissue of patients with 
EoE. FIG. 7A depicts CDH26 transcript from the esophageal 
tissue of either normal patients or patients with EoE. FIG. 7B 
depicts CDH26 transcript levels from the esophageal tissue of 
patients obtained during the index endoscopy from which the 
gastric specimens were obtained. FIG. 7C depicts CDH26 
protein expression and localization in esophageal tissue. FIG. 
7D depicts CDH26 and beta-actin (top) and their ratio (bot 
tom) from total protein lysates prepared from esophageal 
biopsy specimens from an independent cohort of patients 
who either had active EoE or no history of EGID. 
0038 FIGS. 8A-F depict the increased CDH26 mRNA 
levels in esophageal and gastric epithelial cells stimulated 
with IL-13 and the localization of CDH26 expression in 
esophageal and gastric epithelial cells. FIG. 8A depicts pri 
mary esophageal epithelial cells were cultured from distal 
esophageal biopsy specimens. FIG. 8B depicts TE-7 cells 
after being treated with IL-13. FIG.8C depicts NCI-N87 cells 
after being treated with IL-13. FIG.8D depicts TE-7 cells that 
were transduced with either pMIRNA1-puro-control or 
-CDH26. FIG.8E depicts surface biotinylation of TE-7 cells. 
FIG. 8F depicts surface biotinylation of NCI-N87 cells. 
0039 FIGS.9A-F depict the biochemical characterization 
of CDH26 and investigation of CDH26 protein-protein inter 
actions. FIG. 9A depicts western blot analysis after tran 
siently transfecting HEK 293T cells with the indicated con 
struct(s). FIG.9B depicts the western blot analysis following 
post-translational modification of CDH26. FIG. 9C depicts 
the similarity between the beta-catenin binding domain of 
CDH1 (E-cadherin) and the corresponding domain of 
CDH26. FIG. 9D depicts western blot analysis after tran 
siently transfecting HEK 293T cells with the indicated con 
struct(s). FIG. 9E depicts western blot analysis after tran 
siently transfecting HEK 293T cells with the indicated 
construct(s). FIG.9F depicts western blot analysis after tran 
siently transfecting HEK 293T cells with the indicated con 
struct(s). 
0040 FIGS. 10A-C depict characterization of CDH26 
localization in HEK 293T cells transduced with either 
pMIRNA1-puro-control or pMIRNA1-puro-CDH26. FIG. 
10A depicts western blot analysis for CDH26 and beta-actin 
for cells that were treated with sulfo-NHS-LC-biotinto bioti 
nylate surface proteins. FIG. 10B depicts FACS analysis of 
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cells stained with either anti-CDH26 or an equivalent amount 
of IgG control antibody. FIG. 10C depicts immunofluores 
cence microscopy of cells stained with either anti-CDH26 or 
an equivalent amount of IgG control antibody. 
0041 FIG. 11 depicts the impact of CDH26 on eotaxin-1- 
mediated eosinophil transmigration through a cell mono 
layer. 
0042 
nophils. 
0043 FIGS. 13 A-B depict results of CDH26 cell surface 
overexpression. FIG. 13A depicts results showing that 
CDH26 overexpression increases HEK 293T cell adhesion. 
FIG. 13B depicts results demonstrating that TE-7 cells that 
overexpress CDH26 exhibit increased secretion of eotaxin-3 
after stimulation with IL-13 compared to control cells. 
0044 FIGS. 14A-B depict the CDH26 3' untranslated 
region (UTR) sequence and show that deletion of particular 
sequences within this 3' UTR result in increased protein 
expression. FIG. 14A depicts the CDH26 3' UTR sequence. 
FIG. 14B depicts the ratio of Firefly to Renilla luciferase for 
each sample. 

FIG. 12 depicts CDH26 protein expression by eosi 

DETAILED DESCRIPTION OF THE INVENTION 

0045 All references cited herein are incorporated by ref 
erence in their entirety. Also incorporated herein by reference 
in their entirety include: U.S. Patent Application No. 60/633, 
909, EOTAXIN-3 IN EOSINOPHILIC ESOPHAGITIS, 
filed on Dec. 27, 2004; U.S. Pat. No. 8,030.003, DIAGNOSIS 
OF EOSINOPHILIC ESOPHAGITIS BASED ON PRES 
ENCE OF ANELEVATED LEVEL OF EOTAXIN-3, issued 
Oct. 4, 2011 and filed as U.S. patent application Ser. No. 
11/721,127 on Jun. 7, 2007; U.S. patent application Ser. No. 
12/492,456, EVALUATION OF EOSINOPHILIC ESOPH 
AGITIS, filed on Jun. 26, 2009; U.S. patent application Ser. 
No. 12/628,992, IL-13 INDUCED GENE SIGNATURE 
FOR EOSINOPHILIC ESOPHAGITIS, filed on Dec. 1, 
2009; U.S. Provisional Application No. 61/430,453, A 
STRIKING LOCAL ESOPHAGEAL CYTOKINE 
EXPRESSION PROFILE INEOSINOPHILICESOPHAGI 
TIS, filed on Jan. 6, 2011; U.S. patent application Ser. No. 
13/051,873, METHODS AND COMPOSITIONS FOR 
MITIGATING EOSINOPHILIC ESOPHAGITIS BY 
MODULATINGLEVELS AND ACTIVITY OF EOTAXIN 
3, filed on Mar. 18, 2011; U.S. patent application Ser. No. 
13/132,884, DETERMINATION OF EOSINOPHILIC 
ESOPHAGITIS, filed on Jun. 3, 2011; U.S. Provisional 
Application No. 61/497,796, NEGATIVE REGULATION 
OF EOSINOPHIL PRODUCTION BY TOLL-LIKE 
RECEPTORS, filedon Jun. 16, 2011; U.S. Provisional Appli 
cation No. 61/571,115, DIAGNOSTIC METHODS OF 
EOSINOPHILIC ESOPHAGITIS, filed on Jun. 21, 2011; 
U.S. patent application Ser. No. 13/132,295, METHODS OF 
DETERMINING EFFICACY OF GLUCOCORTICOID 
TREATMENT OF EOSINOPHILIC ESOPHAGITIS, filed 
on Aug. 22, 2011; PCT Patent Application No. US2012/ 
020556, ESOPHAGEAL CYTOKINE EXPRESSION PRO 
FILES IN EOSINOPHILIC ESOPHAGITIS, filed on Jan. 6, 
2012; U.S. Provisional Application No. 61/602,897, ESOPH 
AGEAL MICRORNA EXPRESSION PROFILES INEOSI 
NOPHILIC ESOPHAGITIS, filed on Feb. 24, 2012: PCT 
Patent Application No. TBD, BLOCKAGE OF EOSINO 
PHIL PRODUCTION BY TOLL-LIKE RECEPTORS, filed 
on Jun. 18, 2012; and PCT Patent Application No. TBD, 
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DIAGNOSTIC METHODS FOREOSINOPHILICESOPH 
AGITIS, filed on Jun. 21, 2012. 
0046. Unless otherwise noted, terms are to be understood 
according to conventional usage by those of ordinary skill in 
the relevant art. 

0047. As used herein, the term “sample encompasses a 
sample obtained from a subject or patient. The sample can be 
of any biological tissue or fluid. Such samples include, but are 
not limited to, sputum, saliva, buccal sample, oral sample, 
blood, serum, plasma, blood cells (e.g., white cells), circulat 
ing cells (e.g., stem cells or endothelial cells in the blood), 
tissue, core or fine needle biopsy samples, cell-containing 
body fluids, free floating nucleic acids, urine, stool, peritoneal 
fluid, and pleural fluid, liquor cerebrospinalis, tear fluid, or 
cells therefrom, and the like. Samples can also include sec 
tions of tissues such as frozen or fixed sections taken for 
histological purposes or microdissected cells or extracellular 
parts thereof. A sample to be analyzed is tissue material from 
a gastric tissue biopsy obtained by aspiration or punctuation, 
excision or by any other Surgical method leading to biopsy or 
resected cellular material. Such a sample can comprise cells 
obtained from a Subject or patient. In some embodiments, the 
sample is a body fluid that include, for example, blood fluids, 
serum, plasma, lymph, asciitic fluids, gynecological fluids, or 
urine but not limited to these fluids. In some embodiments, 
the sample can be a non-invasive sample, such as, for 
example, a saline Swish, a buccal scrape, a buccal Swab, and 
the like. 

0.048. As used herein, the term “assessing includes any 
form of measurement, and includes determining if an element 
is present or not. The terms “determining.” “measuring.” 
"evaluating.” “assessing and “assaying can be used inter 
changeably and can include quantitative and/or qualitative 
determinations. 

0049. As used herein, the term “modulated’ or “modula 
tion.” or “regulated' or “regulation' and “differentially regu 
lated refers to both upregulation (i.e., activation or stimula 
tion, e.g., by agonizing or potentiating) and down regulation 
(i.e., inhibition or Suppression, e.g., by antagonizing, decreas 
ing or inhibiting). 
0050. As used herein, the term “diagnosing or monitor 
ing with reference to eosinophilic gastritis (EG) refers to a 
method or process of determining if a Subject has or does not 
have EG, or determining the severity or degree of EG, or 
determining the remission status of EG. 
0051. As used herein, the term “subject” refers to any 
member of the animal kingdom. In some embodiments, a 
Subject is a human patient. 
0052. As used herein, the terms “treatment.” “treating.” 

“treat, and the like, refer to obtaining a desired pharmaco 
logic and/or physiologic effect. The effect can be prophylac 
tic in terms of completely or partially preventing a disease or 
symptom thereof and/or can be therapeutic in terms of a 
partial or complete cure for a disease and/or adverse effect 
attributable to the disease. "Treatment, as used herein, cov 
ers any treatment of a disease in a Subject, particularly in a 
human, and includes: (a) preventing the disease from occur 
ring in a Subject which may be predisposed to the disease but 
has not yet been diagnosed as having it; (b) inhibiting the 
disease, i.e., arresting its development; and (c) relieving the 
disease, i.e., causing regression of the disease and/or relieving 
one or more disease symptoms. "Treatment can also encom 
pass delivery of an agent or administration of a therapy in 
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order to provide for a pharmacologic effect, even in the 
absence of a disease or condition. 
0053 As used herein, the term “transcriptome' refers to 
the set of all messenger RNA (mRNA) molecules, or “tran 
Scripts, produced in one or a population of cells. This term 
can also include non-translated RNAS which affect cellular 
characteristics because of gene regulation functions (silenc 
ing or activation or stabilization or degradation of other genes 
and transcripts). The term can be applied to the total set of 
transcripts in a given organism, or to the specific Subset of 
transcripts present in a particular cell type. Unlike the 
genome, which is roughly fixed for a given cell line (exclud 
ing mutations), the transcriptome can vary with external envi 
ronmental conditions. Because it includes all RNA transcripts 
in the cell, the transcriptome reflects the genes that are being 
actively expressed at any given time, with the exception of 
mRNA degradation phenomena Such as transcriptional 
attenuation. It also includes posttranscriptional events such as 
alternative splicing. 
0054 As used herein, the term “expression levels' refers, 
for example, to a determined level of gene expression. The 
term “pattern of expression levels' refers to a determined 
level of gene expression compared either to a reference gene 
(e.g. a housekeeping gene or inversely regulated genes) or to 
a computed average expression value (e.g. in DNA-chip 
analyses). A pattern is not limited to the comparison of two 
genes but is more related to multiple comparisons of genes to 
reference genes or samples. A certain pattern of expression 
levels' can also result and be determined by comparison and 
measurement of several genes as disclosed herein and display 
the relative abundance of these transcripts to each other. 
0055 As used herein, a “reference pattern of expression 
levels' refers to any pattern of expression levels that can be 
used for the comparison to another pattern of expression 
levels. In some embodiments of the invention, a reference 
pattern of expression levels is, for example, an average pat 
tern of expression levels observed in a group of healthy or 
diseased individuals, serving as a reference group. 
0056. As used herein, the term “marker' or “biomarker 
refers to a biological molecule, such as, for example, a nucleic 
acid, peptide, protein, hormone, and the like, whose presence 
or concentration can be detected and correlated with a known 
condition, Such as a disease state. It can also be used to refer 
to a differentially expressed gene whose expression pattern 
can be utilized as part of a predictive, prognostic or diagnostic 
process in healthy conditions or a disease state, or which, 
alternatively, can be used in methods for identifying a useful 
treatment or prevention therapy. 
0057. As used herein, an “eosinophilic disorder, or “eosi 
nophilia-associated condition', or “eosinophilia-associated 
disease' can refer to any condition that features an enhanced 
level of eosinophils or their activation state or a disease with 
clinical or pathological features caused by eosinophils, at 
least in part. Such conditions include, but are not limited to, 
eosinophil-associated gastrointestinal disorder, eosinophilic 
esophagitis, eosinophilic gastritis, eosinophilic gastroenteri 
tis, eosinophilic colitis, eosinophilic jejunitis, eosinophilic 
duodenitis, eosinophilic pneumonia, eosinophilic fasciitis, 
eosinophilic cellulitis, eosinophilic vasculitis, eosinophilic 
myositis, allergies, asthma, atopic dermatitis, nasal polypo 
sis, allergic rhinitis, drug eruption, drug hyperSensitivity, 
eosinophilic cystitis, interstitial cystitis, bullous pemhigoid, 
bullous vegetans, primary immunodeficiency, acquired 
immunodeficiency syndrome (AIDS), infection Such as inva 
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sive aspergillus fumigatus, allergic bronchopulmonary 
aspergillosis, eosinophilic leukemia, Churg-Strauss Syn 
drome, and hypereosinophilic syndrome, and the like. 
0058 As used herein, an “inflammatory gastrointestinal 
disorder can refer to any condition that features a level of 
inflammation in the gastrointestinal tract, with or without the 
presence of eosinophils. Such conditions include, but are not 
limited to, inflammatory bowel disease (IBD), H. pylori gas 
tritis, non-steroidal anti-inflammatory drug (NSAID) gastri 
tis, acute gastritis, alcohol-induced gastritis, peptic ulcer dis 
ease, and the like. 
0059. As used herein, an “allergic inflammatory condi 
tion” or “allergic inflammatory disorder can refer to any 
condition that features eosinophiland/or mast cell-associated 
inflammation, allergen-induced gastrointestinal inflamma 
tion, and/or symptoms associated therewith. Such conditions 
include, but are not limited to, eosinophilic disorders, inflam 
matory gastrointestinal disorders, food-protein gastroenteri 
tis, and the like. 
0060 Eosinophilic esophagitis (EoE) has a unique tran 
Scriptome identified in gene microarray studies of esophageal 
biopsies from affected patients (Blanchard, C. et al. J. Allergy 
Clin. Immunol. 118: 1054-9 (2006)). The most upregulated 
gene in EoE is eotaxin-3, a cytokine that attracts eosinophils 
into tissue. Eotaxin-3 is expressed by esophageal epithelial 
cells in EoE in vivo and in vitro, and the T helper (T2) 
cytokine interleukin-13 (IL-13) is markedly increased in EoE 
biopsies and induces esophageal epithelial cells cultured 
from EoE to increase eotaxin-3 expression (Blanchard, C. et 
al. J. Allergy Clin. Immunol. 118: 1054-9 (2006); Blanchard, 
C. et al. J. Immunol. 184:4033-41 (2010)). 
0061. While EoE has been described considerably, other 
forms of eosinophilic gastrointestinal disorders (EGIDs), 
Such as eosinophilic gastritis (EG), are less well understood, 
with poorly defined diagnostic criteria. As described herein, 
biopsies from EG patients were studied using a variety of 
methods in order to increase knowledge of the genetic and 
molecular abnormalities in EG. Global transcript analysis 
was performed to identify genes differentially expressed in 
the gastric tissue of patients with active EG compared to 
control individuals. Further characterization of the gene and 
protein expression patterns of cadherin-like 26 (CDH26), a 
heretofore undescribed cadherin that seems to be specific for 
allergic inflammation, was undertaken through real-time 
PCR, immunohistochemistry, and western blot analysis, as 
CDH26 was found to be a gene product markedly overex 
pressed in EGID tissue. CDH26 protein interactions were 
examined using transient transfection and immunoprecipita 
tion analysis. 
0062. As described herein, gastric tissue of patients with 
EG was found to exhibit a conserved pattern of gene expres 
Sion. A conserved set of 28 genes were found to be up 
regulated and 76 found to be down-regulated in gastric tissue 
of patients with active EG compared to control patients. Of 
these genes, only 11 overlapped with those previously iden 
tified as being dysregulated in the esophageal tissue of 
patients with EoE, including CDH26, which represented the 
most highly overexpressed gene in EG biopsies (20.9-fold, 
p-0.01). Epithelial cells exhibited increased CDH26 protein 
expression in both esophageal and gastric tissue of patients 
with active EoE or EG, respectively. Similar to EoE, IL-13 
transcript levels were highly increased in the gastric tissue of 
patients with active EG (375-fold, p<0.01). IL-13 was found 
to induce CDH26 expression in primary esophageal epithelial 
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cells, TE-7 esophageal epithelial cells, and NCI-N87 gastric 
cells in vitro. CDH26, an uncharacterized member of the 
cadherin Superfamily of proteins, exhibited homotypic inter 
action and additionally interacted with beta-catenin, alpha 
catenin, and p120/delta-catenin when expressed ectopically 
in HEK 293T cells. 
0063. The results presented herein define a molecular sig 
nature in the gastric tissue of patients with EG and demon 
strate EG inflammation mechanisms by identifying a signa 
ture of genes commonly dysregulated in the gastric tissue of 
EG patients, thereby elucidating the molecular pathways that 
underly the pathogenesis of this disease. These findings pro 
vide a set of genes that can be used for the molecular diag 
nosis of EG. Because stomach biopsies are routinely obtained 
with esophageal biopsies during upper endoscopy, the EG 
diagnostic panel described herein can be combined with 
existing esophageal diagnostic panels to provide a powerful 
diagnostic tool for eosinophilic conditions. The EG diagnos 
tic panel, or at least one marker or gene from Table 9 and/or 
Table 10 or a subset of markers or genes from Table 9 and/or 
Table 10, can be used alone or can be enhanced by combina 
tion with determination of eotaxin-3 mRNA expression levels 
or eotaxin-3 protein. 
0064. In addition, the expression pattern and function of 
CDH26, a gene product markedly overexpressed in EGID 
tissue, has been determined for EG and EoE. CDH26 tran 
Scripts and protein are highly upregulated in both the esoph 
ageal tissue of patients with active EoE and the gastric tissue 
of patients with active EG. CDH26 was found to have the 
functional activity of modifying eosinophil chemoattraction. 
Furthermore, CDH26 was found to have the functional activ 
ity of modifying cell adhesion. Additionally, CDH26 was 
found to have the functional activity of modifying the effects 
of IL-13 on epithelial cells. 
0065 IL-13 transcript levels were found to be significantly 
increased in the gastric tissue of patients with active EG, and 
CDH26 was found to be regulated in part by IL-13 in esoph 
ageal and gastric epithelial cells. Furthermore, CDH26 mol 
ecules were further found to exhibit homotypic interaction 
and form complexes containing catenin proteins, such as 
beta-catenin, alpha-catenin, and p120, similar to other mol 
ecules in the cadherin family of proteins; the catenin proteins 
link cadherin molecules to the actin cytoskeleton. These find 
ings demonstrate the function of CDH26 in cell adhesion. In 
addition, eosinophil transmigration through monolayers of 
HEK 293T cells overexpressing CDH26 is increased com 
pared to transmigration through control cells. As such, 
CDH26 was found to be a major cadherin that is regulated by 
IL-13, which is a T2- and allergy-promoting cytokine, and is 
found to be expressed in allergic GI tissue and with a key role 
in various aspects of allergic disease pathogenesis and diag 
OS1S. 

0066 CDH26 is therefore involved with allergic inflam 
mation in general, including EGIDS, inflammatory GI disor 
ders, and other allergic diseases. Accordingly, anti-CDH26 
based therapeutics can be used to treat allergic diseases. 
0067. Accordingly, embodiments of the invention are 
directed to methods of diagnosing EG in a Subject, wherein 
the methods comprise applying a sample from the Subject to 
a diagnostic panel that contains markers selected from Tables 
9 and 10, analyzing the results to determine expression levels 
of the markers, and making a determination as to the EG 
status of the subject based upon the expression levels of the 
markers. 
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0068 Embodiments of the invention are also directed to 
methods of distinguishing EG from other disorders in a sub 
ject, wherein the methods comprise applying a sample from 
the Subject to a diagnostic panel that contains markers or 
genes selected from Tables 9 and 10, analyzing the results to 
determine expression levels of the markers, and making a 
determination as to the EG status of the subject based upon 
the expression levels of the markers. In some embodiments, 
the other disorder is an EGID. For example, some embodi 
ments involve the differentiation of EG from EoE, which 
should not involve abnormal expression of markers or genes 
selected from Tables 9 and 10 in the stomach. In some 
embodiments, the other disorder is a non-eosinophilic 
inflammatory GI disorder. For example, some embodiments 
involve the differentiation of EG from inflammatory bowel 
disease (IBD) or non-eosinophilic gastritis, such as H. pylori 
gastritis or non-steroidal anti-inflammatory drug (NSAID) 
gastritis, or the like. 
0069. Embodiments of the invention are also directed to 
methods of distinguishing EG from other inflammatory GI 
disorders in a Subject, wherein the methods comprise apply 
ing a sample from the Subject to a diagnostic panel that 
contains markers selected from Tables 9 and 10, analyzing the 
results to determine expression levels of the markers, and 
making a determination as to the EG status of the Subject 
based upon the expression levels of the markers. 
0070 Embodiments of the invention are also directed to 
methods of monitoring or guiding treatment for a subject 
suffering from EG, wherein the methods comprise applying a 
sample from the Subject to a diagnostic panel that contains 
markers selected from Tables 9 and 10, analyzing the results 
to determine expression levels of the markers, and making a 
determination as to the EG status of the subject based upon 
the expression levels of the markers, and developing or modi 
fying a therapy for the subject based upon the results of the 
diagnostic panel. In some embodiments, the monitoring of 
treatment includes identifying exposure to a specific therapy. 
In some embodiments, the specific therapy is one that targets 
EG molecules, or downstream genes affected by the same. 
0071 Embodiments of the invention also relate to meth 
ods of analyzing an archival sample obtained from a subject 
for indication of EG in the subject, the methods comprising 
obtaining the archival sample, applying the to a diagnostic 
panel that contains markers selected from Tables 9 and 10, 
analyzing the results to determine expression levels of the 
markers, and making a determination as to the EG status of 
the subject based upon the expression levels of the markers. In 
Some embodiments, the archival sample is a formalin-fixed, 
paraffin-embedded (FFPE) sample. 
0072 Embodiments of the invention also relate to meth 
ods of developing or modifying atherapy for a subject in need 
thereof, the methods comprising applying a sample from the 
Subject to a diagnostic panel that contains markers selected 
from Tables 9 and 10, analyzing the results to determine 
expression levels of the markers, and making a determination 
as to the EG status of the subject based upon the expression 
levels of the markers, and developing or modifying a therapy 
for the subject based upon the determination. 
0.073 Embodiments of the invention also relate to meth 
ods of determining compliance with medical management in 
a subject undergoing therapy for EG, the methods comprising 
applying a sample from the Subject to a diagnostic panel that 
contains markers selected from Tables 9 and 10, analyzing the 
results to determine expression levels of the markers, and 
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making a determination as to the EG status of the Subject 
based upon the expression levels of the markers, and deter 
mining compliance with medical management based upon 
the determination. 

0074 Embodiments of the invention are also directed to 
kits for the detection of a level of one or more genes associ 
ated with EG, comprising one or more oligonucleotide probes 
complementary to Subsequences of said one or more markers 
or genes, wherein the one or more markers or genes are 
selected from Table 9 and/or Table 10. In some embodiments, 
the one or more probes are used in at least one of a gene chip, 
an expression array-based protocol, a PCR protocol, or an 
RNA level-based protocol, including, for example, RNA-seq, 
and the like. 

0075 Embodiments of the invention also relate to meth 
ods of determining an allergic inflammation status in a Sub 
ject, including applying a sample from the Subject to a diag 
nostic panel that comprises the CDH26 marker or gene, to 
obtain a result, analyzing the result to determine a level of 
expression of CDH26, and determining the allergic inflam 
mation status of the subject based upon the level of expres 
Sion. In some embodiments, the diagnostic panel further com 
prises at least one marker or gene selected from Table 9 and/or 
Table 10. 

0076 Embodiments of the invention are also directed to 
methods of treating an allergic inflammatory condition in a 
Subject in need thereof, including identifying a subject with 
an allergic inflammatory condition, and administering to the 
subject an anti-CDH26-based therapeutic, wherein adminis 
tration of the anti-CDH26-based therapeutic results in treat 
ment of the allergic inflammatory condition. In some embodi 
ments, wherein the anti-CDH26-based therapeutic includes 
compounds or compositions that Suppress CDH26 activity. In 
Some embodiments, the compound or composition that Sup 
presses CDH26 activity includes CDH26-Fc fusion proteins, 
CDH26 anti-sense polynucleotides, CDH26-directed 
microRNAs (miRNAs), CDH26-directed short hairpin RNAs 
(shRNAs). CDH26-directed humanized antibodies, CDH-re 
lated peptides, or catenin-based inhibitors. In some embodi 
ments, the compound or composition that Suppresses CDH26 
activity is one that targets a binding site and/or protein of at 
least one gamma-interferon-activated inhibitor of translation 
(GAIT) consensus sequence within a CDH26.3' untranslated 
region (UTR). 
0077. In an exemplary embodiment of the invention, the 
method disclosed herein can include three steps, which can be 
finished within 1 working day (6-8 hours with multiple 
sample capacity). RNA extraction can be performed on a 
patient gastric biopsy sample. After RNA quantity/quality 
measurement, RNA from the sample is subjected to reverse 
transcription (RT) reaction. Next, cDNA corresponding to the 
reverse-transcribed RNA or mRNA directly is analyzed for 
expression of at least one of the genes, or a Subset of the genes 
or all of the genes, as listed in Tables 9 and 10, as a single or 
multiplex format using at least one of a variety of gene quan 
tification techniques. The data is analyzed to determine 
expression levels of the markers or genes as disclosed herein 
to establish an EG diagnosis, which serves as the basis for the 
final diagnostic report. The EG diagnosis can serve as a basis 
for a final diagnostic report as well as in assisting selection or 
modification of an appropriate therapy for the patient. 
0078. In some embodiments, the EG markers or genes are 
measured using a fluidic card loaded with the EG markers or 
genes. In some embodiments, the representative EG genes 
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described herein or a Subset of these genes are measured using 
other methods and/or tools, including for example, but not 
limited to, Taqman (Life Technologies, Carlsbad, Calif.), 
Light-Cycler (Roche Applied Science, Penzberg, Germany), 
ABI fluidic card (Life Technologies), NanoString R (NanoS 
tring Technologies, Seattle, Wash.), NANODROPR) technol 
ogy (Thermo Fisher Scientific (Wilmington, Del.), and the 
like. The person of skill in the art will recognize such other 
formats and tools, which can be commercially available or 
which can be developed specifically for Such analysis. 
0079. In some embodiments, CDH26, which can be used 
as a marker or gene for allergic inflammatory conditions, is 
measured using a fluidic card loaded with the CDH26 marker 
or gene. In some embodiments, CDH26 can be used alone or 
in combination with one or more of the representative EG 
genes described herein or a Subset of these genes and can be 
measured using other methods and/or tools, including for 
example, but not limited to, Taqman (Life Technologies, 
Carlsbad, Calif.), Light-Cycler (Roche Applied Science, Pen 
zberg, Germany), ABI fluidic card (Life Technologies), 
NanoString R (NanoString Technologies, Seattle, Wash.), 
NANODROPR) technology (Thermo Fisher Scientific 
(Wilmington, Del.), and the like. The person of skill in the art 
will recognize such other formats and tools, which can be 
commercially available or which can be developed specifi 
cally for Such analysis. 

EG Diagnostic Genes 
0080. In embodiments of the invention, EG is diagnosed 
based upon a panel containing markers or genes selected from 
the representative EG genes listed in Tables 9 and 10. 
0081. In some embodiments the diagnostic panel contains 
at least one marker or gene selected from Tables 9 and 10. In 
Some embodiments the at least one marker or gene includes 
CDH26. In some embodiments the diagnostic panel contains 
at least 10 markers or genes selected from Tables 9 and 10. In 
Some embodiments, the diagnostic panel contains at least 20 
markers or genes selected from Tables 9 and 10. In some 
embodiments, the diagnostic panel contains at least 30 mark 
ers or genes selected from Tables 9 and 10. In some embodi 
ments, the diagnostic panel contains at least 40 markers or 
genes selected from Tables 9 and 10. In some embodiments, 
the diagnostic panel contains at least 50 markers or genes 
selected from Tables 9 and 10. In some embodiments, the 
diagnostic panel contains at least 60 markers or genes 
selected from Tables 9 and 10. In some embodiments, the 
diagnostic panel contains at least 70 markers or genes 
selected from Tables 9 and 10. In some embodiments, the 
diagnostic panel contains at least 80 markers or genes 
selected from Tables 9 and 10. In some embodiments, the 
diagnostic panel contains at least 90 markers or genes 
selected from Table Tables 9 and 10. In some embodiments, 
the diagnostic panel contains at least 100 markers or genes 
selected from Tables 9 and 10. 
0082 In some embodiments of the invention, the diagnos 

tic panel contains 1, 2, 3, 4, 5, 6, 7, 8, or 9 markers or genes 
selected from Tables 9 and 10. In some embodiments of the 
invention, the diagnostic panel contains 10, 11, 12, 13, 14, 15. 
16, 17, 18, or 19 markers or genes selected from Tables 9 and 
10. In some embodiments of the invention, the diagnostic 
panel contains 20, 21, 22, 23, 24, 25, 26, 27, 28, or 29 markers 
or genes selected from Tables 9 and 10. In some embodiments 
of the invention, the diagnostic panel contains 30, 31, 32,33, 
34,35,36, 37,38, or 39 markers or genes selected from Tables 
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9 and 10. In some embodiments of the invention, the diag 
nostic panel contains 40, 41, 42, 43, 44, 45, 46, 47, 48, or 49 
markers or genes selected from Tables 9 and 10. In some 
embodiments of the invention, the diagnostic panel contains 
50, 51, 52, 53, 54, 55, 56, 57, 58, or 59 markers or genes 
selected from Tables 9 and 10. In some embodiments of the 
invention, the diagnostic panel contains 60, 61, 62,63, 64, 65, 
66, 67, 68, or 69 markers or genes selected from Tables 9 and 
10. In some embodiments of the invention, the diagnostic 
panel contains 70,71, 72,73,74, 75,76, 77,78, or 79 markers 
or genes selected from Tables 9 and 10. In some embodiments 
of the invention, the diagnostic panel contains 80, 81, 82.83, 
84, 85,86, 87,88, or 89 markers or genes selected from Tables 
9 and 10. In some embodiments of the invention, the diag 
nostic panel contains 90,91, 92,93, 94, 95, 96, 97,98, or 99 
markers or genes selected from Tables 9 and 10. In some 
embodiments of the invention, the diagnostic panel contains 
100, 101, 102, 103, or 104 markers or genes selected from 
Tables 9 and 10. 
I0083. In some embodiments, the diagnostic panel contains 
anywhere between 1 to 28 markers or genes selected from 
Tables 9 and 10. In some embodiments, the diagnostic panel 
contains anywhere between 1 to 76 markers or genes selected 
from Tables 9 and 10. In some embodiments, the diagnostic 
panel contains all of the markers or genes listed in Tables 9 
and 10. 

Allergic Inflammatory Diagnostic Genes 

0084. In embodiments of the invention, an allergic inflam 
matory condition is diagnosed based upon expression of the 
CDH26 marker or gene. 
I0085. In some embodiments, diagnosis of an allergic 
inflammatory condition is based upon a panel containing 
CDH26 and markers or genes selected from the genes listed in 
Tables 9 and 10. In some embodiments, the diagnostic panel 
contains CDH26 and at least one marker or gene selected 
from Tables 9 and 10. 

Anti-CDH-26-Based Therapeutics 

0086. Some embodiments of the invention relate to block 
ing or Suppressing CDH26 activity by administration of an 
anti-CDH26-based therapeutic, thereby treating an allergic 
inflammatory condition. 
0087. In some embodiments, anti-CDH26-based thera 
peutics that can be used in the treatment of allergic inflam 
matory conditions include for example, but are not limited to, 
CDH26-Fc fusion proteins, CDH26 anti-sense polynucle 
otides, CDH26-directed microRNAs (miRNAs), CDH26-di 
rected short hairpin RNAs (shRNAs), CDH26-directed 
humanized antibodies, CDH-related peptides, catenin-based 
inhibitors, and the like. In some embodiments, anti-CDH26 
based therapeutics that can be used in the treatment of allergic 
inflammatory conditions include for example, but are not 
limited to, compounds or compositions that target a binding 
site and/or protein of at least one GAIT consensus sequence 
within a CDH26.3' UTR. 
0088. In some embodiments, anti-CDH26-based thera 
peutics that can be used in the treatment of allergic inflam 
matory conditions include molecules that are structurally 
similar to those listed above. Structurally similar compounds 
are those that are not structurally identical but can have simi 
lar CDH26 inhibitory function, though the CDH26 inhibitory 
function can be substantially increased or decreased. Hereto 
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fore unknown anti-CDH26-based therapeutics can be con 
templated and designed based on knowledge of a known 
anti-CDH26-based therapeutic. Anti-CDH26-based thera 
peutics for the treatment of eosinophilia-associated condi 
tions can be identified by known methodologies. One of skill 
in the art can recognize anti-CDH26-based therapeutics that 
can be used in the present invention. 
0089. Heretofore unknown anti-CDH26-based therapeu 

tics can be developed by the screening of various compounds. 
Compounds that can be screened to determine their utility as 
anti-CDH26-based therapeutics include for example, but are 
not limited to, libraries of known compounds, including natu 
ral products, such as plant or animal extracts, synthetic 
chemicals, biologically active materials including proteins, 
peptides such as Soluble peptides, including but not limited to 
members of random peptide libraries and combinatorial 
chemistry derived molecular libraries made of D- or L-con 
figuration amino acids, or both, phosphopeptides (including, 
but not limited to, members of random or partially degener 
ate, directed phosphopeptide libraries), antibodies (includ 
ing, but not limited to, polyclonal, monoclonal, chimeric, 
human, anti-idiotypic or single chain antibodies, and Fab, 
F(ab') and Fab expression library fragments, and epitope 
binding fragments thereof), organic and inorganic molecules, 
and the like. 

0090. In addition to the more traditional sources of test 
compounds, computer modeling and searching technologies 
permit the rational selection of test compounds by utilizing 
structural information from the ligand binding sites relevant 
proteins. Such rational selection of test compounds can 
decrease the number of test compounds that must be screened 
in order to identify a therapeutic compound. Knowledge of 
the sequences of relevant proteins allows for the generation of 
models of their binding sites that can be used to screen for 
potential ligands. This process can be accomplished in several 
manners known in the art. A preferred approach involves 
generating a sequence alignment of the protein sequence to a 
template (derived from the crystal structures or NMR-based 
model of a similar protein(s), conversion of the amino acid 
structures and refining the model by molecular mechanics 
and visual examination. If a strong sequence alignment can 
not be obtained then a model can also be generated by build 
ing models of the hydrophobic helices. Mutational data that 
point towards residue-residue contacts can also be used to 
position the helices relative to each other so that these con 
tacts are achieved. During this process, docking of the known 
ligands into the binding site cavity within the helices can also 
be used to help position the helices by developing interactions 
that would stabilize the binding of the ligand. The model can 
be completed by refinement using molecular mechanics and 
loop building using standard homology modeling techniques. 
(General information regarding modeling can be found in 
Schoneberg, T. et. al. Molecular and Cellular Endocrinology 
151:181-93 (1999); Flower, D. Biochimica et Biophysica 
Acta 1422:207-34 (1999); and Sexton, P. Current Opinion in 
Drug Discovery and Development 2:440-8 (1999).) 
0091. Once the model is completed, it can be used in 
conjunction with one of several existing computer programs 
to narrow the number of compounds to be screened by the 
screening methods of the present invention, like the DOCK 
program (UCSF Molecular Design Institute, San Francisco, 
Calif.). In several of its variants it can screen databases of 
commercial and/or proprietary compounds for Steric fit and 
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rough electrostatic complementarity to the binding site. 
Another program that can be used is FLEXX (Tripos Inc., St. 
Louis, Mo.). 

Administration 

0092 Administration of anti-CDH26-based therapeutics 
as disclosed herein can be used in methods of treating or 
preventing an allergic inflammatory condition in a subject in 
need thereof. Anti-CDH26-based therapeutics include those 
that suppresses CDH26 activity. For example, anti-CDH26 
based therapeutics include, but are not limited to, CDH26-Fe 
fusion proteins, CDH26 anti-sense polynucleotides, CDH26 
directed miRNAs, CDH26-directed shRNAs, CDH26-di 
rected humanized antibodies, CDH-related peptides, catenin 
based inhibitors, and the like. Anti-CDH26-based 
therapeutics also include compounds or compositions that 
target a binding site and/or protein of at least one GAIT 
consensus sequence within a CDH26.3' UTR. 
0093 Anti-CDH26-based therapeutics can be adminis 
tered by any pharmaceutically acceptable carrier, including, 
for example, any and all solvents, dispersion media, coatings, 
antibacterial and antifungal agents, isotonic and absorption 
delaying agents, and the like, compatible with pharmaceuti 
cal administration. The use of Such media and agents for 
pharmaceutically active substances is known in the art. 
Except insofar as any conventional medium or agent is 
incompatible with the active compound, Such media can be 
used in the compositions of the invention. Supplementary 
active compounds can also be incorporated into the compo 
sitions. A pharmaceutical composition of the invention is 
formulated to be compatible with its intended route of admin 
istration. Routes of administration include for example, but 
are not limited to, intravenous, intramuscular, and oral, and 
the like. Additional routes of administration include, for 
example, Sublingual, buccal, parenteral (including, for 
example, Subcutaneous, intramuscular, intraarterial, intrader 
mal, intraperitoneal, intracisternal, intravesical, intrathecal, 
or intravenous), transdermal, oral, transmucosal, and rectal 
administration, and the like. 
0094 Solutions or suspensions used for appropriate routes 
of administration, including, for example, but not limited to 
parenteral, intradermal, or Subcutaneous application, and the 
like, can include, for example, the following components: a 
sterile diluent such as water for injection, saline solution, 
fixed oils, polyethylene glycols, glycerine, propylene glycol 
or other synthetic solvents; antibacterial agents such as ben 
Zyl alcohol or methyl parabens; antioxidants such as ascorbic 
acid or sodium bisulfate; chelating agents such as ethylene 
diaminetetraacetic acid; buffers such as acetates, citrates, or 
phosphates and agents for the adjustment of tonicity Such as 
sodium chloride or dextrose, and the like. The pH can be 
adjusted with acids or bases, such as, for example, hydrochlo 
ric acid or sodium hydroxide, and the like. The parenteral 
preparation can be enclosed in, for example, ampules, dispos 
able Syringes, or multiple dose vials made of glass or plastic, 
and the like. 
0.095 Pharmaceutical compositions suitable for injectable 
use include, for example, sterile aqueous solutions (where 
water soluble) or dispersions and sterile powders for the 
extemporaneous preparation of sterile injectable solutions or 
dispersion, and the like. For intravenous administration, Suit 
able carriers include, for example, physiological saline, bac 
teriostatic water, Cremophor ELTM (BASF, Parsippany, N.J.) 
orphosphate buffered saline (PBS), and the like. In all cases, 
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the composition should be fluid to the extent that easy Syring 
ability exists. The carrier can be a solvent or dispersion 
medium containing, for example, water, ethanol, polyol (for 
example, glycerol, propylene glycol, and liquid polyethylene 
glycol, and the like), and Suitable mixtures thereof, and the 
like. The proper fluidity can be maintained, for example, by 
the use of a coating Such as lecithin, by the maintenance of the 
required particle size in the case of dispersion and by the use 
of Surfactants. Prevention of the action of microorganisms 
can be achieved by various antibacterial and antifungal 
agents, such as, for example, parabens, chlorobutanol, phe 
nol, ascorbic acid, thimerosal, and the like. In many cases, it 
can be preferable to include isotonic agents, such as, for 
example, Sugars, polyalcohols such as mannitol, Sorbitol, and 
Sodium chloride, and the like, in the composition. Prolonged 
absorption of the injectable compositions can be brought 
about by including in the composition an agent which delays 
absorption Such as, for example, aluminum monoStearate and 
gelatin, and the like. 
0096 Sterile injectable solutions can be prepared by 
incorporating the active compound in the required amount in 
an appropriate solvent with one or a combination of ingredi 
ents enumerated above, as required, followed by filtered ster 
ilization. Generally, dispersions are prepared by incorporat 
ing the active compound into a sterile vehicle that contains a 
basic dispersion medium and the required other ingredients 
from those enumerated above. In the case of sterile powders 
for the preparation of sterile injectable solutions, the pre 
ferred methods of preparation are vacuum drying and freeze 
drying which yields a powder of the active ingredient plus any 
additional desired ingredient from a previously sterile-fil 
tered solution thereof. 
0097 Oral compositions generally include an inert diluent 
or an edible carrier. They can be enclosed in gelatin capsules 
or compressed into tablets, for example. For oral administra 
tion, the agent can be contained in enteric forms to Survive the 
stomach or further coated or mixed to be released in a par 
ticular region of the gastrointestinal (GI) tract by known 
methods. For the purpose of oral therapeutic administration, 
the active compound can be incorporated with excipients and 
used in the form of tablets, troches, or capsules, or the like. 
Oral compositions can also be prepared using a fluid carrier 
for use as a mouthwash, wherein the compound in the fluid 
carrier is applied orally and Swished and expectorated or 
Swallowed. Pharmaceutically compatible binding agents, 
and/or adjuvant materials can be included as part of the com 
position. The tablets, pills, capsules, troches, and the like can 
contain any of the following exemplary ingredients, or com 
pounds of a similar nature: a binder Such as microcrystalline 
cellulose, gum tragacanth or gelatin; an excipient Such as 
starch or lactose, a disintegrating agent Such as alginic acid, 
Primogel(R), or corn starch; a lubricant such as magnesium 
Stearate; a glidant Such as colloidal silicon dioxide; a Sweet 
ening agent Such as Sucrose or saccharin; or a flavoring agent 
Such as peppermint, methyl salicylate, or orange flavoring, or 
the like. 

0098. For administration by inhalation, the compounds 
can be delivered in the form of an aerosol spray from pres 
Sured container or dispenser, which contains a Suitable pro 
pellant, e.g., a gas such as carbon dioxide, or a nebulizer, or 
the like. 

0099 Systemic administration can also be by transmu 
cosal or transdermal means. For transmucosal or transdermal 
administration, penetrants appropriate to the barrier to be 
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permeated are used in the formulation. Such penetrants are 
generally known in the art, and include, for example, for 
transmucosal administration, detergents, bile salts, and 
fusidic acid derivatives, and the like. Transmucosal adminis 
tration can be accomplished through the use of nasal sprays or 
Suppositories. For transdermal administration, the active 
compounds are formulated into ointments, Salves, gels, or 
creams as generally known in the art. 
0100. The compounds can also be prepared in the form of 
Suppositories (e.g., with conventional Suppository bases Such 
as cocoa butter and other glycerides) or retention enemas for 
rectal delivery. 
0101. In one embodiment, the active compounds are pre 
pared with carriers that will protect the compound against 
rapid elimination from the body, such as a controlled release 
formulation, including implants and microencapsulated 
delivery systems, and the like. Biodegradable, biocompatible 
polymers can be used, such as, for example, ethylene vinyl 
acetate, polyanhydrides, polyglycolic acid, collagen, poly 
orthoesters, and polylactic acid, and the like. Methods for 
preparation of Such formulations will be apparent to those 
skilled in the art. The materials can also be obtained commer 
cially from Alza Corporation and Nova Pharmaceuticals, Inc. 
Liposomal Suspensions (including liposomes targeted to 
infected cells with monoclonal antibodies to viral antigens) 
can also be used as pharmaceutically acceptable carriers. 
These can be prepared according to methods known to those 
skilled in the art, for example, as described in U.S. Pat. No. 
4.522,811, which is incorporated herein by reference in its 
entirety. 
0102. It is especially advantageous to formulate oral or 
parenteral compositions in dosage unit form for ease of 
administration and uniformity of dosage. “Dosage unit form' 
as used herein refers to physically discrete units Suited as 
unitary dosages for the Subject to be treated; each unit con 
taining a predetermined quantity of active compound calcu 
lated to produce the desired therapeutic effect in association 
with the required pharmaceutical carrier. The details for the 
dosage unit forms of the invention are dictated by and directly 
dependent on the unique characteristics of the active com 
pound and the particular therapeutic effect to be achieved, and 
the limitations inherent in the art of compounding Such an 
active compound for the treatment of individuals. Such 
details are known to those of skill in the art. 

0103 Having described the invention in detail, it will be 
apparent that modifications, variations, and equivalent 
embodiments are possible without departing the scope of the 
invention defined in the appended claims. Furthermore, it 
should be appreciated that all examples in the present disclo 
Sure are provided as non-limiting examples. 

EXAMPLES 

0104. The following non-limiting examples are provided 
to further illustrate embodiments of the invention disclosed 
herein. It should be appreciated by those of skill in the art that 
the techniques disclosed in the examples that follow represent 
approaches that have been found to function well in the prac 
tice of the invention, and thus can be considered to constitute 
examples of modes for its practice. However, those of skill in 
the art should, in light of the present disclosure, appreciate 
that many changes can be made in the specific embodiments 
that are disclosed and still obtain a like or similar result 
without departing from the spirit and scope of the invention. 
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Example 1 

Patient Selection 

0105 Entry criteria were that patients who had signs and 
symptoms consistent with upper GI tract disease and had 
biopsies that documented active eosinophilic gastritis (EG), 
with gastric tissue samples preserved for genetic and molecu 
lar analyses. The endoscopic procedure at which samples for 
histopathology, gene microarray, and PCR analyses were 
obtained was designated the incident endoscopy. All gastric 
samples used for ancillary studies were obtained from the 
antrum, and all samples obtained for routine histology and 
immunohistochemistry were obtained from the antrum or 
antrum/body. 
0106 Active EG was defined as increased numbers of 
eosinophils, which were the predominant inflammatory cells 
in Some areas, in a gastric biopsy that showed architectural 
abnormalities, including excessively branched and/or coiled 
glands. Similar criteria were used to diagnose eosinophilic 
duodenitis (ED), eosinophilic jeunitis (EJ), and eosinophilic 
colitis (EC). Eosinophilic esophagitis (EoE) was diagnosed if 
at least 15 eosinophils were found per high power field (Fu 
ruta, G. et al. Gastroenterology 133:1342-63 (2007)). 
0107 EG patients who met entry criteria were identified in 
the Cincinnati Center for Eosinophilic Disorders (CCED) 
database. Controls were identified in the CCED database as 
patients without eosinophilic GI disease who otherwise met 
entry criteria and who were matched forage and sex to the EG 
patients. Clinical information was obtained from the CCED 
database and review of medical records. 

Example 2 

Histopathology and Genetic and Molecular Analysis 

Biopsy Preparation 
0108 Samples were obtained at the incident endoscopy 
from the duodenum, stomach, and esophagus of all patients. 
Some patients also had colonoscopy. Biopsies for histologic 
evaluation were fixed in 10% formalin, routinely processed, 
and embedded in paraffin. Sections were cut at 5 microns 
thickness and stained with hematoxylin and eosin or anti 
body. Alcian blue/PAS stain (Polyscientific, Bay Shore, N.Y.) 
was also performed on all biopsies. 

Immunohistochemistry 

0109 Antibody information is provided in Table 1. The 
antibodies used for immunohistochemical staining in this 
study, their source, the dilution at which they were used, and 
the antigen retrieval method applied to the tissue sections are 
listed. Immunohistochemical stains were performed using a 
Ventana Benchmark XT automated immunostainer (Ventana, 
Tucson, Ariz.). 

Quantitative Microscopy 
0110 Multiple levels of gastric biopsies were surveyed, 
the area containing the greatest concentration of eosinophils 
was identified, and eosinophils were counted at 400x (0.3 
mm) to generate a peak eosinophil count. A peak eosinophil 
count was also obtained for biopsies from other sites in the GI 
tract if eosinophils appeared excessive. In a similar manner, 
cells that stained with antibodies were counted at 400x mag 
nification in the area showing the greatest concentration of 
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stained cells. If possible, quantitative evaluations were per 
formed in well-oriented areas. 

Microarray Analyses 

0111 Gastric antrum samples collected during the inci 
dent endoscopy were stored in RNAlater until subjected to 
RNA isolation using the miRNeasy kit (Qiagen, Valencia, 
Calif.), per the manufacturers instructions. Hybridization to 
DNA microarray using the GeneChip Human Genome U133 
Plus 2.0 Array (Agilent, Santa Clara, Calif.) was performed 
by the Microarray Core at Cincinnati Children’s Hospital 
Medical Center (CCHMC). 

Quantitative PCR 
0112 Total RNA was isolated from biopsy specimens 
using the miRNeasy kit (Qiagen), per the manufacturers 
suggested procedure. Total RNA was isolated from cells 
using Trizol (Invitrogen, Carlsbad, Calif.), per the manufac 
turer's protocol. Total RNA (100 ng-1 lug) was used to syn 
thesize cDNA using Superscript II Reverse Transcriptase (In 
vitrogen) using the protocol suggested by the manufacturer. 
Real-time (RT) PCR was performed using the IQ5 system 
(Biorad, Hercules, Calif.). Reactions were carried out using 
SYBR green mix (BioRad). The value obtained for each 
primer set was normalized to the GAPDH value for the cor 
responding sample. Primer sequences used in the RT-PCR 
studies are listed in Table 2. 

Constructs 

0113 pCDNA3.1 (-) was obtained from Promega (Madi 
son, Wis.). Expression plasmids were constructed by PCR 
amplification of the relevant open reading frame using prim 
ers listed in Table 3. The following primers were used: 
pCDH26-HA: 4177 and 4242, pCDH26-MYC: 4177 and 
4241, pCDH26: 4177 and 4178, pHA-CTNNB1: 4590 and 
4367, pCTNNB1-HA: 4366 and 4593, pCTNNA1-HA:4370 
and 4701, pCTNND1: 4468 and 4469. PCR products were 
then ligated into the following restriction sites of pCDNA3.1 
(-): pCDH26-HA: EcoRI/KpnI, pCDH26-MYC: EcoRI/ 
KpnI, pCDH26: EcoRI/NotI, pHA-CTNNB1: Xbal/KpnI, 
pCTNNB1-HA: Xbal/KpnI, pCTNNA1-HA: EcoRI/KpnI, 
pCTNND1: EcoRI/KpnI. pMIRNA1-puro-control has been 
described previously (Lu, et al., 2012). pMIRNA1-puro 
CDH26 was made by introducing the CDH26 open reading 
frame into the EcoRI and NotI sites of pMIRNA1-puro-con 
trol. 

Immunofluorescence Microscopy 

0114 TE-7 cells, NCI-N87 cells, or HEK 293T cells were 
grown on glass coverslips. Cells were fixed in ice-cold 
acetone for 10 minutes, incubated in blocking buffer (PBS, 
1% saponin, 3% FBS), and then incubated with either pri 
mary antibody or an equal concentration of control antibody 
in blocking buffer: CDH26, 0.06 g/ml (Sigma-Aldrich, St. 
Louis, Mo.); control, normal rabbit IgG (R & D Systems, 
Minneapolis, Minn.). Sections were incubated with Alexa 
594-conjugated secondary antibody (1:250) (Invitrogen). 
Sections were washed 3 times with PBS after each antibody 
incubation. Fluromount G containing DAPI was used for 
mounting. Sections were visualized using the BX51 micro 
scope, DP72 camera, and DP2-BSW imaging software 
(Olympus America Inc., Center Valley, Pa.). 
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Immunohistochemical antibody information. 

11 

TABLE 1. 

Antigen 
Antibody Vendor Dilution retrieval Antibody 

Cadherin- Sigma-Aldrich 1:50 EDTA, 30 min IL-13 
like 26 St. Louis,MO 
MIB-1 Ventana Medical Systems, Inc Predilute EDTA, 30 min FOXP3 Tucson, AZ 
CD117, c-kit Cell Marque Corp Predilute EDTA, 30 min 

Rocklin, CA Helicobacter 
Tryptase Ventana Medical Systems, Inc Predilute None pylori 

Tucson, AZ 
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TABLE 1-continued 

Vendor Dilution 

Gene Tex, Inc 1:25 
Irvine, CA 
Abcam Inc. 1:200 
Cambridge, MA 
Ventana Medical Systems, Inc Predilute 
Tucson, AZ 

TABLE 2 

Immunohistochemical antibody information. 

Antigen 
retrieval 

None 

EDTA, 30 min 

EDTA, 30 min 

RT-PCR primers. 

Transcript Forward Primer (5' to 3') Reverse Primer (5' to 3') Reference 

GAPDH TGGAAATCCCATCACCATCT GTCTTCTGGGTGGCAGTGAT k 

CDH26 TGCTTTTTCTGTTGCGATGCT CTTGCCATAACCCCAGCTC This Study 

- 4 ACATCTTTGCTGCCTCCAA AGGCAGCGAGTGTCCTTCT k 

- 5 GCTTCTGCATTTGAGTTTGCTAGCT TGGCCGT CAATGTATTTCTTTATTAAG k k k 

- 13 ACAGCCCTCAGGGAGCTCAT TCAGGTTGATGCTCCATACCAT k 

FN-gamma GTTTTGGGTTCTCTTGGCTGTTA AAAAGAGTTCCATTATCCGCTACATC k k k k 

TNF-alpha CCCCAGGGACCTCTCTCTAATC GGTTTGCTACAACATGGGCTACA 

C-17A. AATCTCCACCGCAATGAGGA ACGTTCCCATCAGCGTTGA k . . . ; 

-17F TGCCAGGAGGTAGTATGAAGCTT ATGCAGCCCAAGTTCCTACACT k . . . . ; 

- 25 TGAAGTGCTGTCTGGAGCAG TCCTCAGAATCATCCATGTC k . . ; ; ; ; 

L-33 CACCCCTCAAATGAATCAGG GGAGCTCCACAGAGTGTTCC k . . ; ; ; ; ; 

Blanchard C. et al. J. Clin. Invest. 116:53 6–47 (2006) 
Vicario M. et al. Gut 59:12-20 (2010) 

***Ehlers, S. et al. J. Exp. Med. 173:25-36 (1991), 
* * * *Boeuf, P. et al. BMC immunol. 6:5 (2005) 
* * * * * Bullens, D. et al. Respir. Res. 7: 135 (2006), 
* * * * * *Yang, J. et al. Arthritis Rheum. 60: 1472-83 (2009), 
* * * * * * *Hwang and Kim Mol. Cells 19:180 - 4 (2005), 
* * * * * * * * Carriere, W. et al. Proc. Natl. Acad. Sci. U.S.A. 104:282-7 (2007 

TABLE 3 

Primers used to generate expression Constructs. 

Primer 
Designation Primer (5' to 3') 

4.177 GGAATTCACCATGGCCATGAGATCCGGGAGG 

41.78 ATAAGAATGCGGCCGCTTAGGAAGGAACACCTGACT 

4241 GGGGTACCTTACAGGTCCTCCTCGCTGATCAGCTTCTGCTCGGAAGGAACACCTGACT 

4242 GGGGTACCTTAGGCGTAGTCGGGCACGTCGTAGGGGTAGGAAGGAACACCTGACT 

4366 GCTCTAGACACCATGGCTACT CAAGCTGATTTG 

4367 GGGGTACCTTACAGGTCAGTATCAAACC 

437 O GGAATTCACCATGACTGCTGTCCATGCAGG 

45.9 O GCTCTAGACACCATGTACCCCTACGACGTGCCCGACTACGCCGCTACT CAAGCTGATTTG 
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TABLE 3 - continued 

12 
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Primers used to generate expression Constructs. 

Primer 
Designation Primer (5' to 3') 

45.93 GGGGTACCTTAGGCGTAGTCGGGCACGTCGTAGGGGTACAGGTCAGTATCAAACC 

4701 GGGGTACCTTAGGCGTAGTCGGGCACGTCGTAGGGGTAGATGCTGTCCATAGCTTTG 

4 468 GGAATTCACCATGGACGACTCAGAGGTGG 

4 469 GGGGTACCCTAAATCTTCTGCATGGAGG 

Example 3 

Cell Culture and Treatment 

Culture of Primary Esophageal Epithelial Cells 
0115. A sample of distal esophageal epithelium was col 
lected during incident or other endoscopy. Following diges 
tion with trypsin/EDTA, biopsy samples were cultured in 
modified F-media (3:1 F-12/Dulbecco modified Eagle's 
medium) supplemented with FBS (5%), adenine (24.2 
ug/ml), choleratoxin (10-4 umol/L), insulin (5 g/ml), hydro 
cortisone (0.4 ug/ml), and epidermal growth factor (10 ng/ml) 
in the presence of penicillin, Streptomycin, and amphotericin 
(Invitrogen). Cultures were supplemented with 1 to 5x10 
feeders (NIH 3T3 J2 cells irradiated 6000 rad). Media were 
changed twice weekly. Upon reaching confluency, cells were 
trypsinized and re-plated for experiments. 

Culture of Cell Lines and Cytokine Treatment 
0116 Cells from human esophageal cell line TE-7 (IARC, 
Lyon, France) were maintained in RPMI medium (Invitro 
gen) supplemented with 5% FBS (Atlanta Biologicals, 
Lawrenceville, Ga.) and 1% penicillin/streptomycin (Invitro 
gen). HEK 293T cells were grown in DMEM medium (Invit 
rogen) supplemented with 10% FBS (Atlanta Biologicals) 
and 1% penicillin/streptomycin (Invitrogen). NCI-N87 cells 
were obtained from ATCC (Manassas, Va.) and cultured in 
RPMI medium (Invitrogen) supplemented with 10% FBS 
(Atlanta Biologicals) and 1% penicillin/streptomycin (Invit 
rogen). IL-13 (Peprotech, Rocky Hill, N.J.) was added to 
culture media at 10 or 100 ng/ml for 24 or 48 hours. 

Example 4 

Protein Analyses 

Protein Extracts and Immunoprecipitation 
0117 To confirm and complement microscopic studies of 
biopsy samples using antibodies, additional analyses of pro 
tein expression were performed. For immunoprecipitation, 
cell lysates were prepared from HEK293T cells generally, as 
previously described (Klingelhofer, J. et al. Mol. Cell Biol. 
22:7449-58 (2002)). Cells (approximately 2x10) were 
washed one time with PBS and incubated in IP buffer (50 mM 
Tris-HCl (pH 7.4), 150 mM NaCl, 2 mM EDTA, 1 mM 
dithiothreitol, 1% Nonidet P-40 (NP-40), 20 uM phenylm 
ethylsulfonyl fluoride) for 10 minutes on ice. Cells were 
scraped from the plate and rotated at 4°C. for 10 minutes. 
Lysates were cleared by centrifugation at 20,000xg at 4°C. 

for 10 minutes. An equal amount of protein was added to total 
500 ul of IP buffer plus protease inhibitors (Roche, India 
napolis, Ind.). Antibodies (2 ug each for either C.-HA (Co 
vance, Princeton, N.J.), C-myc (Cell Signaling Technology, 
Danvers, Mass.), C-p120 (BD Transduction Laboratories, 
Lexington, Ky.), or mouse IgG1 control (AbD Serotec, 
Raleigh, N.C.)) were added to the lysates and rotated over 
night at 4° C. Subsequently, 20 ul of protein A/G agarose 
beads (Santa Cruz, Biotechnology, Inc., Santa Cruz, Calif.) 
were added per sample. After 2 hours of rotation at 4°C., 
beads and immunoprecipitates were washed 5 times in IP 
buffer containing protease inhibitors. 2x Laemmli buffer was 
added to the immunoprecipitates or total cell lysates saved 
prior to IP (input) prior to SDS-PAGE analysis, as described 
below. 

Western Blot Analyses 
0118 Total protein (5-10 ug for TE-7 and primary esoph 
ageal epithelial cells), inputs, or immunoprecipitates (as 
described above) were loaded onto 4-12% NuPage Tris-bis 
gels (Invitrogen), electrophoresed for 1.5 hours at 150 V, and 
transferred to nitrocellulose membranes, followed by western 
blot analysis. Primary antibodies were diluted in TBS/0.1% 
Tween 20 containing 5% milk in the following proportions: 
rabbit anti-CDH26 (Sigma-Aldrich), 1:500; rabbit anti-Beta 
catenin (Cell Signaling Technology, Inc., Danvers, Mass.); 
mouse anti-HA (Covance), 1:1000; mouse anti-myc (Cell 
Signaling Technology, Inc.), 1:1000; mouse anti-beta-actin 
(Sigma-Aldrich), 1:5000. Secondary antibodies were incu 
bated with the membranes in the following proportions: anti 
goat HRP 1:10,000 (Jackson ImmunoResearch Laboratories, 
Inc., West Grove, Pa.); anti-rabbit HRP 1:10,000 (Cell Sig 
naling Technology, Inc.); anti-mouse HRP 1:10,000 (Cell 
Signaling Technology, Inc.). Blots were developed using 
ECL Plus reagent (GE Healthcare, Piscataway, N.J.). Densi 
tometry measurements were performed using Multi Gauge 
V3.0 (Fujifilm, Japan). 
Protein Extracts from Esophageal and Gastric Tissue 
0119 Biopsy samples collected from the distal esophagus 
or the gastricantrum samples designated for protein isolation 
were stored in RNAlater at -80° C. prior to protein isolation. 
Tissue was transferred into 100 ul of IP buffer (50 mM Tris 
HCl (pH 7.4), 150 mM. NaCl, 2 mM EDTA, 1 mM dithio 
threitol, 1% Nonidet P-40 (NP-40), 20 uM phenylmethylsul 
fonyl fluoride) and sonicated. The lysates were cleared and 
soluble lysates were subjected to protein quantitation by BCA 
assay, and the indicated quantity of protein was subjected to 
SDS-PAGE and western blot analysis, as described above. 
Alternatively, protein was isolated from the organic fraction 
remaining after isolation of RNA using the miRNeasy kit to 
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isolate RNA from biopsy specimens. Briefly, DNA was pre 
cipitated by the addition of 0.3 volumes of 100% ethanol 
followed by spin at 2,000xg. Protein was then precipitated 
from the Supernatant by the addition of 3 volumes of acetone. 
Precipitated protein was pelleted by centrifugation at 
20,000xg for 10 minutes at 4°C., dried, and solubilized in 2x 
Laemmli buffer. Solubilized proteins were subjected to SDS 
PAGE and western blot analysis, as described above. 

Example 5 

Analysis of Protein Localization 

Lentivirus Production and Transduction of TE-7, NCI-N87, 
and HEK 293T Cells 

0120 Lentivirus production was carried out by the Cin 
cinnati Children's Hospital Viral Vector Core (CCHMC). 
TE-7, NCI-N87, or HEK 293T cells were transduced by 
incubating lentivirus with the cells for 24 hours in the pres 
ence of 5 ug/ml polybrene. Media were then changed, and 
media containing 2 ug/ml puromycin was added after 24 
hours. After selection for 48 hours in puromycin, cells were 
dispersed and plated to single cells in 96-well plates to obtain 
clones derived from single cells. A second round of dispers 
ing, plating to single cells, and picking single colonies was 
performed. CDH26 expression was verified by western blot 
analysis and, in some cases, FACS analysis. 

FACS Analysis 

0121 HEK 293T cells clones transduced with either 
pMIRNA1-puro-control or pMIRNA1-puro-CDH26 were 
dispersed by EDTA treatment and then either fixed with 2% 
formaldehyde in FACS buffer (0.5% BSA, 0.01% NaNs in 
1xEHBSS) or subjected to staining using BD cytofix/cytoperm 
reagents (BD BioSciences) according to the manufacturers 
protocol. Cells were stained with antibody specific for 
CDH26 (0.12 ug antibody/50 ul FACS buffer) (Sigma Pres 
tige) or an equivalent amount of normal rabbit IgG as a 
control. Cells were then incubated with secondary antibody 
(anti-rabbit Alexa 647) (Invitrogen). Flow cytometry analysis 
was performed using the FACSCalibur (BD), and analysis 
was performed using FlowJo software (TreeStar, Ashland, 
Oreg.). 

Biotinylation of Cell Surface Proteins 

0122) Adherent cells were washed with ice-cold biotiny 
lation buffer (100 mM HEPES, 50 mM NaCl, pH 8.0) twice 
before addition of cold biotinylation buffer plus sulfo-NHS 
LC-biotin (concentration 9.259 mg/ml) (Thermo Scientific). 
Cells were incubated on ice for 30 minutes. The buffer was 
removed, and the cells were washed 3 times with ice cold 
PBS--100 mM glycine. Protein was then extracted as 
described above using IP buffer plus protease inhibitors 
(Klingelhofer, J. et al. Mol. Cell Biol. 22:7449-58 (2002)). 
Cell lysates were incubated with streptavidin-agarose beads 
(Sigma-Aldrich) for 2 hours at 4°C. Beads and precipitates 
were washed 5 times with cold IP buffer containing 20 mM 
PMSF. The beads were then boiled for 5 minutes (100° C.) in 
2x Laemmli buffer, and the solubilized proteins were sub 
jected to SDS PAGE and western blot analyses as described 
above. 

Sep. 25, 2014 

Eosinophil Isolation 

(0123. One part 4.5% Dextran in PBS was added to 5 parts 
peripheral blood collected from normal donors. Leukocyte 
rich plasma was applied to a Percoll gradient (1.5 ml 
10xHBSS, 9.5 ml Percoll, 4.5 ml HO) and spun at 1300 rpm 
(500xg) for 30 minutes. Granulocytes were collected and red 
blood cells were lysed by hypotonic lysis. Granulocytes were 
incubated with anti-CD16 MACS microbeads (Miltenyi Bio 
tec) (1 ul per 1x10 cells) for 30 minutes at 4°C. Cells were 
then applied to a MACS column, and eosinophils were eluted. 
Eosinophil purity was confirmed by cytospin and DiffGuick 
staining and was routinely >95%, and viability was >98%, as 
assessed by trypan blue exclusion. Eosinophils were resus 
pended at a density of 1x10 cells/ml in RPMI-10% FBS+1% 
penicillin/streptomycin and cultured at 37°C. until they were 
used in transmigration assays or for protein isolation. 

Eosinophil Transmigration Assay 

(0.124 HEK293T cells transduced with either pMIRNA1 
puro-control or pMIRNA1-puro-CDH26 as described above 
were plated on transwell inserts (polycarbonate, 6.5 mm 
diameter, 0.3 um pore size) (Costar, Tewksbury, Mass.). Eosi 
nophils (1.3x10 at a density of 1x10° cells/ml suspended in 
1xEHBSS plus 1 mM CaCl plus 2% FBS) were applied to the 
top of the transwell, while the bottom chamber of the tran 
swell contained 1xEIBSS plus 1 mM CaCl2 plus 2% FBS and 
the indicated concentration of chemoattractant (human 
eotaxin-1, Peprotech). Reactions were incubated at 37°C. for 
1.5 hours. The transwells were then subjected to Wright 
Giemsa staining per the manufacturer's protocol (Harleco, 
EMD Millipore, Billerica, Mass.) to confirm the confluence 
of the cells. The number of eosinophils present in the lower 
chambers was then assessed by counting the cells using a 
Hemacytometer (Sigma-Aldrich). 

Statistical Analyses 

0.125 Intergroup comparisons of the numbers of eosino 
phils and immunoreactive cells in gastric biopsies were made 
using Student's t test, and significance was set at PK0.05. For 
microarray analyses, gene transcript levels were determined, 
and statistical analyses were performed using algorithms in 
GeneSpring GX v7.3 software (Agilent). For RT-PCR com 
parisons, the Mann-Whitney test was used. 

Example 6 

Characterization of EG Patients and Disease 
Manifestations 

History of Atopic Disease in EG Patients 

0.126 Information corresponding to each patient involved 
in the gastric tissue microarray study is listed in Table 4. 
Indication for the index endoscopy is listed, as well as the 
macroscopic findings observed during the index endoscopy. 
Diagnosis derived from the index endoscopy is shown, and 
any EGID diagnosis that was assigned prior to the index 
endoscopy is also listed. Duration of EG indicates the amount 
of time elapsed between the initial diagnosis of EG and the 
index endoscopy. Medications at index endoscopy indicate 
the medications that the patient was prescribed during the 
time period immediately prior to the index endoscopy. Diet at 
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index endoscopy lists the diet that the patient was prescribed 
during the time period immediately prior to the index endo 
Scopy. 
0127. There were 4 females and 1 male in the EG and 
control groups (Table 4). The mean age of EG patients was 
12.66.2 (range 3-20) years; the mean age of controls was 
9+7.3 (range 1-15) years, not significantly different from EG 
patients. 
0128 Table 5 includes patient atopic history, including 
whether a patient has a history of the indicated condition, if 
known. This information was self-reported by the patient or 
his/her parent. Patient numbers correspond to those listed in 
Table 4. 
0129. Four patients in each group reported histories of 
allergy (Table 5). One EG patient reported anaphylaxis to 
food (#2); none of the EG or control patients reported ana 
phylaxis to non-food. One patient in each group reported a 
history of asthma, and 1 of these patients (#2) was treated with 
inhaled flovent. Four EG patients were evaluated with skin 
prick tests that were positive in 2 patients. One EG patient 
(#1) had skin prick tests that were reportedly positive per 
formed prior to referral to the CCED. Two EG patients (#1, 
#2) had multiple positive radioallergosorbent (RAST) tests. 
One control patient (#6) was a sibling of a patient with EoE. 

Elevated Levels of Blood Eosinophils in EG 
0130 Results of laboratory tests performed on peripheral 
blood obtained the day of the endoscopy or the most proximal 
blood sample to the day of the biopsy are listed in Table 6. 
Complete blood counts were obtained from all 10 patients, 
and the absolute eosinophil count was increased in all EG 
patients but not in any of the control patients (Table 6). Addi 
tional tests included lack of ova and parasites in stool samples 
from 3 EG (#1, #3, #5) and from 1 control patient (#8). Plasma 
eosinophil cationic protein was measured in one EG patient 
(#1), and it was found to be elevated (314 ng/ml; normal.<31.2 
ng/ml). 

Sep. 25, 2014 

Correlation of Gross Mucosal Appearances with Histological 
Diagnoses 
I0131 Gastric mucosal nodularity was reported in 4 of 5 
EG patients (Table 4). A small hyperplastic polyp was found 
at the incisura in one EG patient (#4). White plaques or 
patches and thickened mucosa were found in the esophagi of 
3 EG patients who also had EE. Nodular mucosa in the 
jejunum was described in the EG patient who had active E.J. 
The mucosa appeared normal in all control patients. Indica 
tions for the incident endoscopy are listed in Table 4. 
Chronic Nature of EG and Frequent Association with Other 
EGIDS 

0.132. At the incident endoscopy, all 5 EG patients had 
active EG. EG patients had between 1 and 7 prior endo 
scopies, and 4 of 5 EG patients had prior gastric biopsies that 
showed active EG (Table 4). 
0.133 Four EG patients had eosinophilic inflammation in 
other sites in the GI tract in addition to the stomachat incident 
endoscopy and prior endoscopies (Table 4). Three of the EG 
patients had EE in addition to EG at index endoscopy. 
I0134) None of the control patients had eosinophilic 
inflammation in their GI biopsies, and all their biopsies were 
considered non-diagnostic. Control patients did not have any 
GI endoscopies other than the incident procedure. The inci 
dent endoscopic procedure included colonoscopy in two EG 
(#1, #3) and 2 control (#8, #9) patients that yielded normal 
biopsies in all 4 patients. 

Treatment at Index Endoscopy 

0.135 Medications for all patients that were listed in the 
clinical record at the time of the index endoscopy are shown 
in Table 4. Fluticasone propionate, both inhaled and swal 
lowed, was prescribed for 1 EG patient who had asthma and 
EoE diagnosed prior to the index endoscopy. Two EG patients 
followed an elimination diet at the time of incident endos 
copy, and 3 patients had no dietary restrictions. 

TABLE 4 

Index endoscopy information. 

Age (yrs). 
Patient Sex Indication Endoscopic findings 

1 EG 3.F Duodenal mass Antrum and jejunum: 
nodules 

2 EG 2OF Abdominal pain Esophagus: thickened 
COS8. 

Antrum: erythema. 
3 EG 15.F Diarrhea Esophagus: white plaques; 

Antrum: nodules 
4 EG 13 M Med change Fundus and body: nodules 

Antrum: normal 
5 EG 12FF Med change Esophagus: white patches; 

Stomach: peristomal 
nodules 

6 Con 1 F Vomiting, Normal 
siblings with EoE 

7 Con 14, F Abdominal pain, Normal 
ITP 

8 Con 14, F Chronic Normal 
abdominal pain 

9 Con 1SFM Rectal bleeding Normal 
10 Con 1 F Daily spit ups Normal 

Prior Duration Diet at 
Dx EGID Dx of EG Med at IE IE 

EG, EG, ED 2.5 mos Ferrous sulfate Adlib 
EJ 
EG, EOE None Flovent, Protonix Elim 
ECE 

EG, EG 8.5 moS Iron, vitamins, probiotics Elim 
ECE 
EG EG 1.4 years MTX, folic acid, prevacid Adlib 

EG, EG, EOE, 5 years Beclo, 6 MP, growth Adlib 
ECE EJ hormone, lamisil 

NDA None None Prevacid Unk 

NDA None None Priosec Adlib 

NDA None None Bactroban Adlib 

NDA None None Miralax Adlib 
NDA None None Prevacid, hydrocortisone Adlib 

Ce3 

Yrs, years; Dx, diagnosis, EGD, eosinophilic gastrointestinal disease; EG, eosinophilic gastritis; Med, medication; DE, incident endoscopy;F, female;M, male; EJ, eosinophilic jeunitis; 
ED, eosinophilic duodenitis; EoE, eosinophilic esophagitis; Elim, elimination diet; mos, months; MTX, methotrexate; Beclo, beclomethasone; 6-MP, 6 mercaptopurine; NDA, no diagnostic 
abnormality; Unk, unknown; ITP, idiopathic thrombocytopenic purpura, 
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Atopic history. 

Skin 
Drug Food E prick 

Patient Asthma AC AR HF U/A Eczema allergy allergy allergy tests 

1 EG Unk Unk. Unk Unk. Unk Unk Unk Yes Unk 
2 EG Yes Yes Yes Yes Yes Yes Yes Yes Yes F, E 
3 EG No Yes Yes No No No Yes Yes Yes F, E 
4 EG No No No No No No No No No Neg 
5 EG Unk No No No No Unk Unk Yes Yes Neg 
6 Con No No No No No No No Yes Yes 
7 Con Yes No No No No No No Yes Yes 
8 Con No No Yes Yes No No No Yes Yes 
9 Con No No No No No No No No No 
10 Con No No No No Yes No No Unk Unk 

AC, allergic conjunctivitis; AR, allergic rhinitis; HF, hay fever; UA, urticariafangioedema; E. environmental; EG, 
eosinophilic gastritis; Unk, unknown; F, food; Con, control. 

TABLE 6 

Laboratory findings. 

Peripheral Plasma Plasma Plasma Y 
eosinophil IL-2 IL-5 Interferon 

count (pg/ml) (pg/ml) (pg/ml) IgE (mg/dl) 
Patient (KL) (%) (normal) (normal) (normal) (normal) 

1 EG 3.07 (21%) 24 (<18) 9 (<24) 
2 EG 1.22 (19%) 62 (<114) 
3 EG 2.42 (35%) 100 (<114) 
4 EG 0.65 (9%) <6 (<18) 27 (<24) 82 (<68) 
5 EG 0.31 (8%) 
6 Con 0 (0%) 
7 Con 0.09 (1%) <6 (<18) 3 (<39) <5 (<154) 
8 Con 0.07 (1%) 
9 Con 0.12 (1%) 
10 Con 0.17 (2%) 2 (<53) 

CRPC-reactive protein; Clo, campyiobacter-like organism test rapid urease test; Nl, norma 
Neg, negative, 
Abnormal values are italicized; CRP and Clo tests were normal for all patients, 

Example 7 

Gastric Biopsy Histopathology 

Marked Eosinophilic Inflammation 

0.136 Table 7 shows the quantitative evaluation of inflam 
matory and epithelial cells. Data numbers represent peak 
counts/hpf for eosinophils, and cells were stained with the 
antibodies indicated at the head of each column. Mean eosi 
nophil number is defined as the mean of peak eosinophil 
count/hpfin samples from body/antrum or antrum that were 
used for the immunohistochemical stains in the table. 

0.137 Table 8 shows characteristics for the biopsy speci 
mens of five patients with active EG. Patient numbers corre 
spond to those in Table 4. The number of biopsy specimen 
pieces that were diagnostic of EG is compared to the total 
number of pieces obtained per patient per anatomical site in 
the third column. The fourth and fifth columns denote the 
number of eosinophils present per hpf in the field that exhib 
ited the highest eosinophil count for the antral and fundic 
mucosa specimens, respectively. Peak eosinophil counts for 
antral vs. fundic mucosa were subjected to T-test, and the 
p-value was >0.05. The mean+/-SD for the highest peak 
eosinophil count (antral or fundic mucosa) was also calcu 
lated. 

CRP Co 

NI Neg 
NI Neg 
NI Neg 
N 
NI Neg 

Neg 
Neg 

NI Neg 
NI Neg 

0.138 Gastric biopsies from all EG patients showed active 
eosinophilic disease, with markedly increased numbers of 
eosinophils (Table 7, FIG. 1A). The mean and standard devia 
tion values for the highest peak eosinophil counts in EG 
biopsies, including biopsies Submitted in addition to those 
from antrum orantrum/body (Table 8), was 355+214 eosino 
phils/hpf (range 122-603 eosinophils/hpf), compared to 
10.6+7.1 eosinophils/hpf (range 3-21 eosinophils/hpf) in 
controls (P<0.05). The mean of the peak eosinophil counts in 
antral-type mucosa was similar to that in fundic-type mucosa. 
0.139. Although the number of eosinophils did not differ 
according to the type of gastric mucosa, in all cases, eosino 
philic inflammation was non-uniform, varying among and 
even within pieces. The percent of pieces that were diagnostic 
for EG ranged from 20-100% in a submitted sample (Table 8). 
0140. In addition to showing variations in quantity of eosi 
nophils, in EG biopsies, the distribution of eosinophils within 
pieces was different compared to controls. Eosinophils in EG 
biopsies spanned the depth of the mucosa and often appeared 
concentrated in Superficial lamina propria. In contrast, eosi 
nophils in control biopsies were confined to the deep lamina 
propria. Numerous intraepithelial eosinophils were observed 
in glands in EG biopsies but not in controls. Submucosa was 
present in 3 EG biopsies, and Submucosal eosinophils were 
observed but were fewer than in the lamina propria. Submu 
cosa was present in one control biopsy, but Submucosal eosi 
nophils were not seen. 
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Correlation of Peak Eosinophil Counts with Peripheral Blood 
Eosinophil Counts 
0141. The highest peak eosinophil counts in EG biopsies 
correlated significantly with absolute eosinophil counts in 
peripheral blood (FIGS. 1B-1C). The significant correlation 
remained after cases in which the blood sample had not been 
obtained at the time of index endoscopy were removed from 
the analysis. Tissue eosinophil counts did not correlate with 
blood eosinophil counts in control patients. 

EG Pathology in Addition to Eosinophilic Inflammation 

0142 Architectural changes in EG biopsies included elon 
gated and excessively branched or coiled glands. In contrast 
to controls, lamina propria fibrosis was seen in 3 EG cases. In 
areas in which eosinophils were not numerous in EG biopsies, 
chronic inflammation was sometimes seen, including numer 
ous plasma cells. In one EG case, few acute inflammatory 
cells were seen in the epithelium offew glands. Helicobacter 
pylori organisms were not seen in biopsies from either group 
in H&E stains or in sections stained with antibody to the 
organisms. Intestinal metaplasia was not seen in any of the 
EG biopsies, as corroborated with Alcian blue/PAS stain. 
Intestinal metaplasia was seen in one control biopsy (#8). 

Increased Cell Proliferation 

0143. The mucosa in EG biopsies was not atrophic and 
indeed often appeared thickened with elongated glands. 
Therefore, a study was designed to identify whether increased 
cell proliferation is present in EG. 
0144. Epithelial cells and lamina propria cells in both EG 
and control biopsies were stained with MIB1 antibody, which 
is a marker of cell proliferation that decorates nuclei in all 
phases of the cell cycle except GO. Lamina propria cells that 
stained included cells in lymphoid aggregates; lamina propria 
cells near lymphoid aggregates were not included in quanti 
tative evaluations since lymphoid aggregates were not present 
in all cases. 

0145 The number of epithelial and lamina propria cells 
that stained with MIB 1 antibody was greater in EG compared 
to control biopsies (Table 7). The pattern of epithelial cell 
staining was remarkably altered in the EG biopsies. In several 
EG cases, there was expansion of the proliferative Zone to 
include continuous staining of Surface epithelial cells, a pat 
tern not seen in control cases (FIG. 2). A Subsequent study 
was designed to further characterize the inflammatory infil 
trate in EG biopsies using immunohistochemistry. 

Involvement of Other Inflammatory Cells 

0146 Mast cells—The presence of mast cells was 
assessed in gastric biopsies by using CD117 antibody, which 
stains the tyrosine kinase receptor c-kit that is normally 
expressed on the membrane of mast cells, and tryptase anti 
body, which stains a protease normally found in mast cell 
granules. In all gastric biopsies, there were significantly more 
cells that stained with anti-CD117 compared to cells that 
stained with anti-tryptase: 51+3.8 vs 31.8+7.3, P<0.05 for 
controls and 93.8+33.1 vs 31+15.5, P<0.05 for EG biopsies 
(Table 7). 
0147 In control biopsies, CD 117 cells and tryptase" 
cells were most numerous in lamina propria but were also 
seen in muscularis mucosa and Submucosa. Gastric antrum 
sections from a biopsy obtained during the index endoscopy 
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were stained to observe CD117 localization. The cells were 
seen throughout the lamina propria but were usually more 
numerous in the deep lamina propria. In EG biopsies, cells 
stained with CD 117 or tryptase were seen in the same distri 
bution as in control biopsies but appeared more numerous in 
the Superficial lamina propria compared to controls. In EG 
biopsies, cells that stained with CD117, but not tryptase, were 
significantly increased compared to control biopsies (Table 
7). 
0148 IL-13—In control biopsies, IL-13" cells appeared 
most numerous in the deep lamina propria, but they were 
present throughout the depth of the mucosa in EG biopsies, 
including the Superficial lamina propria. The number of 
IL-13" cells in each group was highly variable and there was 
not a significant difference in the numbers of IL-13 cells in 
EG cases compared to controls (Table 7). 
0149. The number of IL-13" cells was found to correlate 
significantly with the number of tryptase" mast cells. Gastric 
antrum sections from a biopsy obtained during the index 
endoscopy for each patient included in the study were stained 
to identify cells that expressed tryptase; separate biopsy 
specimens were stained for IL-13. The number of tryptase 
positive cells was then correlated with the number of IL-13 
positive cells. 

0150. FOXP3—In contrast to eosinophils, mast cells, and 
IL-13" cells, FOXP3" lymphocytes were most numerous in 
and immediately adjacent to lymphoid aggregates. Lymphoid 
aggregates were seen in 2 EG cases; FOXP3 cells numbered 
36 FOXP3" cells/hpfand 46 FOXP3" cells/hpfin and near the 
aggregates. In the 3 control cases, lymphoid aggregates 
exhibited 57 FOXP3" cells/hpf, O FOXP3" cells/hpf, and 6 
FOXP3 cells/hpf. Since lymphoid aggregates were not 
found in all biopsies, only cells in the lamina propria not 
associated with lymphoid aggregates were counted. The 
number of FOXP3" cells was significantly increased in EG 
biopsies compared to controls (Table 7). 
0151 FIG. 1A. Hematoxylin and eosin-stained gastric 
antrum biopsy specimens were obtained from the index endo 
Scopy of each patient included in this study (magnifica 
tion=200x or 400x). Patient numbers correspond to those in 
the tables and the text. 

0152 FIG. 1B. The peak eosinophil count was obtained 
for the gastric tissue obtained at the index endoscopy for all 
patients and was correlated with the absolute eosinophil num 
ber (K/uL) counted from a blood sample obtained either the 
same day as the endoscopy or the most proximal time period 
possible. 

0153 FIG. 1C. The peak eosinophil count was obtained 
for the gastric tissue obtained at the index endoscopy for 
patients with active EG and was correlated with the absolute 
eosinophil number (K/LL) counted from a blood sample 
obtained either the same day as the endoscopy or the most 
proximal time period possible. 
0154 FIG. 2. Quantification and correlation of tryptase 
and IL-13-positive cells in gastric antrum tissue are depicted. 
Gastric antrum sections obtained during the index endoscopy 
were stained with anti-tryptase or anti-IL-13 antibodies. The 
numbers of tryptase-positive cells and IL-13-positive cells 
per high power field were quantified. 
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Quantitative evaluation of inflammatory and epithelial cells. 

MIB1 
Patient Eosinophils epithelium MIB1 lp CD117 Tryptase IL-13 FOXP3 CDH26 

1 EG 567 528 27 82 55 62 11 135 
2 EG 298 425 103 61 2O 8 32 S4 
3 EG 553 558 49 114 28 28 28 241 
4 EG 79 470 28 71 16 11 7 91 
5 EG 197 775 121 141 36 14 14 O 

Mean SD 338 - 216 551 - 135 65.6 43.7 93.8 33.1 31 - 155 24.6 22.3 18.4 11 
6 Con 21 190 14 48 40 52 5 O 
7 Con 13 289 17 53 2O 13 1 O 
8 Con 5 591 10 46 33 9 3 O 
9 Con 3 135 15 55 34 19 8 O 
10 Con 11 237 17 53 32 2 4 O 

Mean SD 10.6 - 7.1 288 - 178. 14.62.9 513.8 31.8 7.3 1919.5 4.2 + 2.6 
P value <O.OS <O.OS <O.OS <O.OS >O.OS >O.OS <O.OS 

Data numbers are peak eosinophil countshpf for eosinophils; cells stained with the antibodies are indicated at the head of each column. Mean 
eosinophili, mean of peakeosinophil counthpfin samples from body fantrum or antrumthat were used for the immunohistochemical stains in the 
table. 

TABLE 8 

Biopsy characteristics. 

Fundic 
Diagnostic Antral mucosa COS8 

Sample fiftotalii Peak Peak 
Patient SOUCC pieces eosinophil # eosinophil # 

1 EG Body fantrum 2/5 (40%) 139/hpf 567 hpf 
Antral nodules 3/4 (75%) 603/hpf None 

2 EG Body fantrum 2/4 (50%) 298/hpf 35/hpf 
3 EG Body fantrum 5/5 (100%) 553/hpf None 
4 EG Antrum 1/2 (50%) 79/hpf None 

Body 2/5 (40%) 87/hpf 122/hpf 
5 EG Body fantrum 1/5 (20%) 97/hpf 197hpf 
Mean SD 

Antral vs 328 + 244 hpf 230 + 234?hpf 
fundic 
P value >O.OS 
Mean SD 

Highest 355 + 214/hpf 

# number; biopsy used for immunohistochemistry that corresponded to tissue samples used 
for genetic and molecular analyses; P value, mean of antral values compared to fundic 
values, 

Example 8 

Unique Transcriptome of EG Biopsies 

0155. A subsequent study was designed to determine the 
molecular mechanisms controlling the pathogenesis of EG. 
Accordingly, RNA isolated from gastricantrum biopsy speci 
mens from EG and control patients was subjected to global 
transcript analysis. 

0156. Of the transcripts studied, 104 were identified that 
exhibited differential regulation between the gastric tissue of 
these patients, including 28 that were up-regulated in EG 
patients and 76 that were down-regulated in EG patients 
compared to controls (Tables 9 and 10, respectively; FIG. 
3A). Transcript levels of eotaxin-3 were monitored using 
cDNA derived from the gastricantrum tissue of patients used 
in the original microarray cohort and normalized to GAPDH 
levels for each sample. In both cohorts, relative eotaxin-3 
transcript levels were significantly increased in the gastric 
tissue of patients with EG compared to that of control patients 
(FIG. 3B). 
0157. The transcripts identified in the EG transcriptome 
(this study) and the EoE transcriptome (Blanchard, C. et al. J. 
Clin. Invest. 116:536-47 (2006)) were compared, and tran 
scripts present in both lists are shown along with the fold 
change in gene expression observed comparing the gene 
expression values derived from tissue of patients with active 
disease to tissue of control patients. Of the transcripts dys 
regulated in EG, 10 were also identified as being differentially 
regulated in the esophageal tissue of patients with active EoE, 
with six of these being regulated in a similar manner in both 
EoE and EG (Table 11, Blanchard, C. et al. J. Clin. Invest. 
116:536-47 (2006)). 
0158 FIG. 3A. RNA isolated from the gastric antrum tis 
sue of control patients or patients with active EG was sub 
jected to microarray analysis. Transcripts with p-0.01 
(ANOVA) and additionally passing 2-fold filter analysis were 
defined as being differentially regulated between control and 
EG patients. Relative gene expression values are indicated 
per gene and per patient. 
0159 FIG. 3B. Transcript levels of eotaxin-3 were moni 
tored using cDNA derived from the gastricantrum tissue of 
patients used in the original microarray cohort and normal 
ized to GAPDH levels for each sample 

TABLE 9 

Genes up-regulated in EG patients compared to controls. 

Fold SEQ ID 
Affy ID Change Gene Gene description NO 

2323.06 at 12.25 CDH26 Cadherin-like 26 1 
206207 at 9.634 CLC Charcot-Leyden crystal protein 2 
2055.34 at 6.583 PCDHT BH-protocadherin (brain-heart) 3 
2O6726 at 5.552 PGDS Prostaglandin D2 synthase, hematopoietic 4 
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TABLE 9-continued 

Genes up-regulated in EG patients compared to controls. 

Fold SEQID 
Affy ID Change Gene Gene description NO 

219727 at 4.991 DUOX2 Dual oxidase 2 5 
21711.0 s a 3.825 MUC4 Mucin 4, cell Surface associated 6 
218532 s a 3.813 FAM134B family with sequence similarity 134, member B 7 
218510 x a 3.63 FAM134B family with sequence similarity 134, member B 8 
204393 s a 3.256 ACPP Acid phosphatase, prostate 9 
229332 at 3.197 HPDL 4-hydroxyphenylpyruvate dioxygenase-like 10 
224480 s a 2.973 AGPAT9 1-acylglycerol-3-phosphate O-acyltransferase 9 11 
213355 at 2.89 ST3GAL6 ST3 beta-galactoside alpha-2,3-sialyltransferase 6 12 
202587 s a 2.842 AK1 Adenylate kinase 1 13 
219763 at 2.693 DENND1A DENN/MADD domain containing 1A 14 
213924 at 2.674 MPPE1 Metallophosphoesterase 1 15 
204895 x a 2.434 MUC4 Mucin 4, tracheobronchial, cell Surface associated 16 
233085 s a 2.415 OBFC2A oligonucleotidefoligosaccharide-binding fold containing 2A 17 
31874 at 2.306 GAS2L1 Growth arrest-specific 2 like 1 18 
1556588 at 2.291 C1Sorf37 Hypothetical protein LOC283687 19 
224,461 s a 2.266 AMID Apoptosis-inducing factor (AIF)-like mitochondrion- 2O 

associated inducer of death 
222872 x a 2.23 OBFC2A oligonucleotidefoligosaccharide-binding fold containing 2A 21 
201037 at 2.167 PFKP Phosphofructokinase, platelet 22 
238846 at 2.165 TNFRSF11A. Tumor necrosis factor receptor Superfamily, member 11a, 23 

NFKB activator 
207820 at 2.109 ADH1A Alcohol dehydrogenase 1A (class I), alpha polypeptide 24 
219403 s at 2.1 HPSE Heparanase 25 
204140 at 2.06 TPST1 Tyrosylprotein sulfotransferase 1 26 
209729 at 2.042 GAS2L1 Growth arrest-specific 2 like 1 27 
210254 at 2006 MS4A3 membrane-spanning 4-domains, Subfamily A, member 3 28 

(hematopoietic cell-specific) 

TABLE 10 

Genes down-regulated in EG patients compared to controls. 

Fold SEQID 
Affy ID Change Gene Gene description NO 

1568777 at 0.497 EMLS Echinoderm microtubule associated protein like 5 29 
233932 a 0.497 AL109791 EST from clone 1206988, full insert 30 
1565830 at 0.497 KIAA1731 KIAA1731 protein 31 

UI-H-FL1-bfw-c-18-0-UI.S1 NCI CGAP FL1 Homo sapiens cDNA clone 
1555858 at 0.493 LOC440944 UI-H-FL1-bfw-c-18-0-UI 3", mRNA sequence. 32 
229141 a O.49 WDR33 WD repeat domain 33 33 
24-1996 a O.49 RUFY2 RUN and FYVE domain containing 2 34 
227663 a 0.489 AKO98220 CDNA FLJ40901 fis, clone UTERU2003704 35 
234193 a 0.488 KIAA1579 Hypothetical protein FLJ10770 36 
235.716 a O.487 TRA2A Transformer-2 alpha 37 
232489 a O.486 FLJ10287 Hypothetical protein FLJ10287 38 

UI-H-FL1-bfw-c-18-0-UI.S1 NCI CGAP FL1 Homo sapiens cDNA clone 
1555860 x at 0.485 LOC440944 UI-H-FL1-bfw-c-18-0-UI 3', mRNA sequence. 39 
219317 a O.483 POLI Polymerase (DNA directed) iota 40 
232431 a O.483 NR3C1 Nuclear receptor Subfamily 3, group C, member 1 (glucocorticoid receptor) 41 
230578 a O.481 ZNF471 Zinc finger protein 471 42 
244008 a O.478 PARP8 poly (ADP-ribose) polymerase family, member 8 43 
232395 X at 0.477 LOC340351 ATP/GTP binding protein-like 3 44 
221211 s at O.476 C21orf7 Chromosome 21 open reading frame 7 45 
235803 a O.476 CRLF3 Cytokine receptor-like factor 3 46 
238,484 sat O.475 RPS8 Ribosomal protein S8 47 

RST5450 Athersys RAGE Library Homo sapiens cDNA, mRNA sequence. 
23.9735 a. 0.474 AC146944.2 (LincRNA) 48 
228497 a 0.473 SLC22A15 Solute carrier family 22 (organic cation transporter), member 15 49 
232773 a 0.473 MGC13057 Hypothetical protein MGC13057 50 
226181 a O.47 TUBE1 Tubulin, epsilon 1 51 
239556 a O.47 PDESA Phosphodiesterase 5A, c0MP-specific 52 
226587 a O.468 SNRPN Homo sapiens cDNA clone IMAGE: 5288750. Small nuclear 53 

ribonucleoprotein polypeptide N. 
602574315F1 NIH MGC 77 Homo sapiens cDNA clone IMAGE:4702635 

235611 a O.467 SREK1 5", mRNA sequence. Splicing regulatory glutamineflysine-rich protein 1. S4 
1570507 at O.465 SFRS2IP Splicing factor, arginine serine-rich 2, interacting protein 55 
242708 a O.463 PEX1 Peroxisome biogenesis factor 1 56 
213267 a O463 KIAA111.7 KIAA1117 57 
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TABLE 10-continued 

Genes down-regulated in EG patients compared to controls. 

Fold SEQID 
Affy ID Change Gene Gene description NO 

155.2519 at O.462 ACVR1C Activin A receptor, type IC 58 
211923 s at O.462 ZNF471 Zinc finger protein 471 59 
233O37 a O.461 AF138859 Clone FLB2932 mRNA sequence 60 
233019 a O46 CNOT7 CCR4-NOT transcription complex, Subunit 7 61 
213142 x at 0.455 PION pigeonhomolog (Drosophila) 62 

Transcribed locus, strongly similar to NP 000700.1 branched chain keto acid 
242598 a 0.455 AW294566.1 dehydrogenase E1, alpha polypeptide Homo sapiens 63 
229546 a O.4S4 NSE1 NSE1 64 

X-ray repair complementing defective repair in Chinese hamster cells 5 
232633 a O.453 XRCCS (double-strand-break rejoining; Ku autoantigen, 80 kDa) 65 
2384.54 a O.452 ZNFS40 Zinc finger protein 540 66 
235786 a O.436 NUP88 Nucleoporin 88 kDa 67 

Homo sapiens, clone IMAGE: 5019307, mRNA: HOTAIRM1 HOXA 
1557050 at 0.432 HOTAIRM1 transcript antisense RNA, myeloid-specific 1 (non-protein coding) 68 
1556444 a at 0.429 AKO91686 CDNA FLJ34367 fis, clone FEBRA2016621 69 
243150 a O428 AKO934.42 Transcribed locus 70 
223185 s at O.427 BHLHB3 Basic helix-loop-helix domain containing, class B, 3 71 
1552852 a. at O.42S ZSCAN4 Zinc finger and SCAN domain containing 4 72 
236705 a 0.425 TMEM196 transmembrane protein 196 73 
225540 a O424 MAP2 Microtubule-associated protein 2 74 
221833 a O419 SLAH1 Seven in absentia homolog 1 (Drosophila) 75 
243172 a. 0.415 AKO93713 Homo sapiens cDNA FLJ36394 fis, clone THYMU2009104. 76 
1556666 a. at O.409 TTC6 Tetratricopeptide repeat domain 6 77 
238796 a O.406 YTS21 Splicing factor YT521-B 78 
238.625 a. O.395 C1orf168 Chromosome 1 open reading frame 168 79 
231358 a O.394 MRO 80SO 8O 
2392.43 a O.393 ZNF638 Zinc finger protein 638 81 
207050 a 0.384 CACNA2D1 Calcium channel, voltage-dependent, alpha 2/delta Subunit 1 82 
208498 s at O.381 AMY1A Amylase, alpha 1A: Salivary 83 
1562612 at O.378 ME2 Malic enzyme 2, NAD(+)-dependent, mitochondrial 84 
236824 a 0.373 KIAA1906 Homo sapiens KIAA1906 protein (KIAA1906), mRNA. 85 
227623 a O.36 CACNA2D1 calcium channel, voltage-dependent, alpha 2 delta subunit 1 86 
244708 a O.3SS FLJ33996 hypothetical protein FLJ33996 87 
206017 a O.349 KIAAO319 KIAAO319 88 
1563182 at O.346 ACVR1C activin A receptor, type IC 89 
226591 a O.343 SNRPN Small nuclear ribonucleoprotein polypeptide N 90 
234314 a 0.341 RALGAPA2 Ral GTPase activating protein, alpha subunit 2 (catalytic) 91 
1560258 a. at O.314 BCO3578O Homo sapiens, clone IMAGE: 5590287, mRNA 92 
230081 a O.307 PLCXD3 Phosphatidylinositol-specific phospholipase C, X domain containing 3 93 
239671 a 0.304 AKO55647 CDNA FLJ31085 fis, clone IMR321000037 94 
229160 a O.301 MUM1L1 Melanoma associated antigen (mutated) 1-like 1 95 
23O333 a O.293 SAT Spermidine?spermine N1-acetyltransferase 96 
217617 a O.291 KCTD7 Potassium channel tetramerisation domain containing 7 97 
1552851 at O.282 ZSCAN4 Zinc finger and SCAN domain containing 4 98 
2444.55 a. O.268 KCNT2 Potassium channel, subfamily T. member 2 99 
221530s at O.26 BHLHB3 Basic helix-loop-helix domain containing, class B, 3 100 
206678 a O.248 GABRA1 Gamma-aminobutyric acid (GABA) A receptor, alpha 1 101 
223810 a O.242 KLHL.1 Kelch-like 1 (Drosophila) 102 
244118 a O.196 GABRA1 Gamma-aminobutyric acid (GABA) A receptor, alpha 1 103 
1568612 at O.189 GABRG2 Gamma-aminobutyric acid (GABA) A receptor, gamma 2 104 

TABLE 11 

Transcripts common between the EOE and EG transcriptones. 

EG EE Gene Gene description 

12.3 22.1 CDH26 cadherin-like 26 
9.6 11.8 CLC Charcot-Leyden crystal protein 
S.6 6 PGDS prostaglandin D2 synthase, hematopoietic 
3.8 4.7 MUC4 mucin 4, cell surface associated 
3.3 4.2 ACPP acid phosphatase, prostate 
3 O.S AGPAT9 1-acylglycerol-3-phosphate O-acyltransferase 9 
2.4 O.S MUC4 mucin 4, cell surface associated 
2.2 0.4 TNFRSF11A tumor necrosis factor receptor superfamily, member 11a. 
2.1 0.4 HPSE heparanase 
O.S 0.2 SLC22A15 solute carrier family 22 (organic cation transporter), member 15 
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Example 9 

Increased CDH26 Gene Expression in EG 
0160 Cell adhesion is important in EGIDs. Both 
homophilic and heterophilic adhesion are important. Cad 
herin molecules consist of a large family of proteins that 
mediate calcium-dependent cell adhesion. These interactions 
can be mediated between cadherins and the same or other 
cadherin, or between cadherins and other molecules like inte 
grins. Cadherin-like 26 (CDH26), a heretofore uncharacter 
ized member of this family of proteins, appears to be upregu 
lated in various T2-associated conditions (Woodruff, et al. 
Proc. Nat. Acad. Sci. 104:15858-63 (2007); Li and Gasbarre, 
Int. J. Parasitol. 39:813-24 (2009)). 
0161. Of the transcripts differentially regulated between 
EG biopsies and controls, CDH26 was the most highly up 
regulated gene in the gastric tissue of EG patients (20.9 fold, 
p-0.01). To compare the relative expression of CDH26 to that 
of other cadherin family members, the mean raw expression 
value for each cadherin probe present on the microarray was 
calculated as an estimate of the relative abundance of each 
transcript. 
0162. Of all cadherins, only CDH1 (E-cadherin) and 
CDH26 were found to exhibit raw signal that would indicate 
that the transcript is expressed (setting the threshold for 
expression of raw signald100) (FIG. 4A). Similarly, raw sig 
nal for cadherin transcripts in esophageal tissue from patients 
with active EoE only showed high raw values for CDH1, 
CDH3 (P-cadherin), and CDH26 (FIG. 4B). CDH26 was 
further analyzed given its high relative expression. 
0163 The results from the gene microarray study (FIG. 
4C) were verified by performing RT-PCR analysis using the 
same samples that had been Subjected to microarray analysis. 
CDH26 mRNA exhibited 15.3-fold up-regulation in EG com 
pared to control tissue (FIG. 4D). The expression pattern of 
CDH26 was confirmed in an independent, replication cohort 
of patients. Relative CDH26 levels were again found to be 
increased in patients with active EG (35.6-fold) in the repli 
cation cohort (FIG. 4E). 
0164 FIG. 4A. Summary of cadherin family member 
expression levels in inflamed gastric tissue. The mean raw 
expression values derived from the microarray data for each 
cadherin molecule are graphed for the five patients with 
active EG. 

0.165 FIG. 4B. Summary of cadherin family member 
expression levels in inflamed esophageal tissue. The mean 
raw expression values derived from the microarray data for 
each cadherin molecule are graphed for the 14 patients with 
active EoE characterized in a previous study (Blanchard, C. et 
al. J. Clin. Invest. 116:536-47 (2006)). 
(0166 FIG. 4C. Transcript levels were identified by 
microarray analysis. CDH26 transcript levels were verified 
using cDNA derived from the gastric antrum tissue of the 
same population of patients used in the microarray study. The 
fold-change in normalized expression for four CDH26 probes 
on the Affymetrix HG U133 Plus 2.0 array is depicted (top 
left: 232306 at: top right: 233663 s at: bottom left: 233391 
at; bottom right: 233662 at). 
(0167 FIG. 4D. CDH26 and GAPDH transcript levels 
from the same patient samples Subjected to microarray analy 
sis were quantified by real-time (RT-)PCR. CDH26 levels 
were normalized to GAPDH levels for each sample and are 
presented as fold-change relative to normal. 
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(0168 FIG. 4E. Relative CDH26 levels from a replication 
cohort of patients were determined. Data are presented as 
fold-change relative to normal. 

Example 10 

Increased CDH26 Protein Expression in EG 
0169. A subsequent study was designed to identify the 
quantity and localization of CDH26 protein expression in EG 
and control biopsies. Immunohistochemistry for CDH26 was 
performed on EG and control biopsies. 
(0170 The surface epithelium in 4 of 5 EG biopsies, but 
none of the controls, was stained with anti-CDH26 (FIG.5A, 
Table 7). The staining was cytoplasmic with focal membrane 
accentuation in the surface epithelial cells in EG biopsies 
(FIGS. 5A and 5B). Gland epithelial cells in both groups 
showed faint cytoplasmic staining. The intensity of the 
CDH26 signal was graded, and the peak number of CDH26 
positive cells per high power field was quantified for each 
biopsy and graphed (FIG.5C). 
0171 To confirm the increase in CDH26 protein observed 
and to confirm the molecular weight of the protein, western 
blot was performed on lysates obtained from the gastric 
antrum tissue of EG and control biopsies. CDH26 protein was 
found to be increased on average 2.3-fold in the gastric 
antrum tissue of EG patients compared to that of control 
patients (FIG. 5D). 
(0172 FIG. 5A. Representative normal and EG biopsy 
specimens are depicted; the left panel shows a serial section 
of the biopsy stained with control antibody. 
0173 FIG. 5B. High magnification of gastric antrum tis 
sue derived from a patient with active EG stained for CDH26 
is depicted. 
0.174 FIG. 5C. Quantification of the intensity and preva 
lence of CDH26-positive cells is depicted. The left panel 
displays the intensity of CDH26 staining, graded on a scale of 
1-4, and the number of normal and EG biopsies assigned each 
score. The right panel displays results from quantification of 
the peak number of CDH26-positive cells per high power 
field per biopsy. 
(0175 FIG. 5D. CDH26 protein levels in gastric antrum 
tissue are depicted. Protein was isolated from the organic 
phase obtained following RNA isolation from the same gas 
tric tissue. Protein lysates were subjected to SDS-PAGE and 
western blot analysis for CDH26 and beta-actin (top). The 
signal for CDH26 and beta-actin was quantified, and the ratio 
was graphed (bottom). 

Example 11 

Increased Expression of TH2 Cytokine IL-13 in EG 
0176 Cytokine transcripts have previously been shown to 
be increased and are critical components in the pathogenesis 
of EE. Therefore, to identify factors that promote EG patho 
genesis, cytokine transcript levels in the gastric tissue of EG 
and control patients were determined. 
0177. The T2 cytokine IL-13 showed significant (on 
average, 375-fold) up-regulation in EG compared to control 
biopsies, and a trend toward increased IL-4 and IL-5 was 
observed (FIG. 6A). A trend toward decreased TNF-alpha 
was seen in EG tissue. None of the other cytokines examined, 
namely interferon-gamma, IL-17A, IL-17F, or IL-33, exhib 
ited a significant difference in transcript levels between con 
trol and EG patient tissue (FIG. 6A). Similar patterns of 
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cytokine gene expression were observed when the relative 
levels were examined in the replication cohort (FIG. 6B). 
Significant decreases in IL-4, IL-5, IL-13, and IL-17A were 
observed in EG tissue compared to control tissue in the rep 
lication cohort. Although not tested in the original cohort, 
IL-25 transcript levels were monitored in the replication 
cohort, with no significant difference between control and EG 
tissue noted. In addition, IL-33 was shown to be significantly 
decreased in EG tissue compared to control tissue; therefore, 
IL33 is a dysregulated cytokine in EG. 
0.178 FIG. 6A. Transcript levels of cytokines were moni 
tored using cDNA derived from the gastricantrum tissue of 
the same population of patients used in the microarray study. 
Transcript levels for individual cytokines determined by RT 
PCR were normalized to GAPDH levels for each sample. 
(0179 FIG. 6B. Transcript levels of cytokines were moni 
tored using cDNA derived from the gastricantrum tissue of 
the population of patients used in the replication cohort. Tran 
script levels for individual cytokines were normalized to 
GAPDH levels for each sample. 

Example 12 

Replication Cohort 
0180. Following the initial genetic, molecular, and histo 
pathologic analyses, biopsies from additional patients who 
met the entry criteria were analyzed. This analysis focused on 
the most dysregulated genes identified in the initial cohort. 
The methods used for the additional analyses were identical 
to those used for the analysis in the initial cohort. 
0181. After completion of analyses on the discovery 
cohort, ten additional EG patients and five additional control 
patients were identified in the CCED database who met entry 
criteria. All patients included in the EG cohort exhibited 
increased eosinophil numbers and the other alterations 
described in the biopsies of the discovery cohort. 
0182 Data for the replication cohort are shown in 
Examples 8,9, and 11 and in FIGS. 3B and 4E. 

Example 13 

Up-Regulation of CDH26 in EoE 
0183 CDH26 transcripts have been shown previously to 
be markedly increased in the esophageal biopsies of patients 
with EoE (Blanchard, C. et al. J. Clin. Invest. 116:536-47 
(2006); Blanchard, C. et al. J. Allergy Clin. Immunol. 120: 
1292-300 (2007)). Since several of the patients in this study 
who had active EG also had active EoE at incident endoscopy, 
a study was designed to confirm and expand the prior studies 
concerning CDH26 and EoE. 
0184 CDH26 transcript levels in esophageal tissue from 
normal patients and patients with active EoE were measured. 
CDH26 expression was found to be significantly increased 
(median=114.9-fold) in the esophageal tissue of patients with 
active EoE (FIG. 7A). 
0185. Within the initial cohort of patients used in this 
study, several had esophageal biopsy specimens collected for 
research purposes. The CDH26 transcript levels in these 
biopsy specimens were analyzed, and patients with EG who 
also had EoE at the time were found to exhibit increased 
esophageal CDH26 transcript levels compared to the normal 
patients who did not have concomitant EoE or any other 
EGID (FIG. 7B). Similarly, patients with active EG but nor 
mal esophageal pathology showed low levels of CDH26 pro 

Sep. 25, 2014 

tein expression, in contrast to EG patients that also had esoph 
ageal eosinophilia, whose esophageal tissue exhibited high 
levels of CDH26 protein expression (FIG. 7C). In a separate 
cohort of patients, esophageal tissue of patients with active 
EoE showed on average 3.4-fold increased CDH26 protein 
levels compared to that observed in control tissue, as deter 
mined by western blot (FIG. 7D). 
0186 Immunohistochemical staining for CDH26 protein 
in esophageal biopsies corresponded with this observation. 
Esophageal biopsies from EG patients who had active EoE 
showed increased staining for CDH26 compared to esoph 
ageal biopsies from EG patients who did not have active EoE 
(FIG. 7C). In biopsies without active EoE, the staining was 
confined to epithelial cells near the Surface, but the staining in 
active EoE was both more intense and prevalent and included 
cells in the expanded basal layer. Peripapillary epithelial cells 
did not stain in either group (FIG.7C). In addition, biopsies 
from patients other than those who were the focus of this 
study who had active EoE but not EG showed increased 
staining compared to control patients, particularly in the 
suprabasal region of the esophageal epithelium (FIG. 7D). 
0187 FIG. 7A. CDH26 transcript levels were determined 
using cDNA derived from the esophageal tissue of either 
normal patients or patients with EoE and normalized to 
GAPDH levels. 

0188 FIG. 7B. CDH26 transcript levels were measured 
using cDNA derived from the esophageal tissue of patients 
obtained during the index endoscopy from which the gastric 
specimens were obtained. CDH26 levels were normalized to 
GAPDH levels for the same sample. 
(0189 FIG. 7C. CDH26 protein expression and localiza 
tion in esophageal tissue are depicted. Immunohistochemical 
staining for CDH26 was performed on esophageal biopsy 
specimens obtained during the index endoscopy from which 
the gastric specimens were obtained. Patient numbers corre 
spond to those in Table 4. 
(0190 FIG. 7D. Total protein lysates were prepared from 
esophageal biopsy specimens from an independent cohort of 
patients who either had active EoE or no history of EGID. 
SDS-PAGE and western blot analysis were carried out to 
detect CDH26 and beta-actin (top). The signals for CDH26 
and beta actin were quantified, and the ratio was graphed 
(bottom). 

Example 14 

Induced CDH26 Expression VIa IL-13 in Cultured 
Cells and CDH26. Subcellular Localization, 

Glycosylation, and Interactions 

(0191 Previous studies have demonstrated that IL-13 is 
sufficient to induce CDH26 transcripts in esophageal epithe 
lial cells (Blanchard, C. et al. J. Allergy Clin. Immunol. 120: 
1292-300 (2007)). CDH26 transcript levels increased in a 
dose-dependent manner in primary esophageal epithelial 
cells treated with IL-13 (FIG. 8A). Similarly, upon IL-13 
stimulation, CDH26 mRNA increased in a dose-dependent 
manner in the esophageal cell line TE-7 (FIG. 8B). 
0.192 A follow-up study was designed to determine 
whether IL-13, which exhibits increased transcript levels in 
gastric biopsy specimens, induced CDH26 expression in the 
gastric cell line NCI-N87. Indeed, IL-13 stimulation resulted 
in a dose-dependent increase in CDH26 transcripts in these 
cells (FIG. 8C). 
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0193 Immunohistochemical staining of esophageal biop 
sies for CDH26 showed cytoplasmic cellular staining with a 
Suggestion of membrane accentuation focally. A study was 
therefore desinged to determine the subcellular localization 
of CDH26 protein using cultured esophageal epithelial cells. 
0194 Because CDH26 exhibits sequence homology to the 
cadherin family of proteins, with 5 cadherin repeats in the 
putative extracellular portion of the protein, a predicted trans 
membrane domain, and a C-terminal cytoplasmic region, 
CDH26 protein can be localized to the plasma membrane in 
cells. TE-7 cells transduced with a CDH26 expression con 
struct were fixed and stained with antibodies for CDH26. 
Signal was observed in the cytoplasm and membranes of the 
cells (FIG. 8D). 
0195 To further substantiate the indicated localization of 
CDH26, surface biotinylation of proteins was performed, 
followed by affinity isolation of biotinylated proteins and 
western blot analysis for CDH26. This indicated that CDH26 
was present at the cell surface in TE-7 and NCI-N87 cells 
(FIGS. 8E-8F). 
0.196 FIG. 8A. Primary esophageal epithelial cells were 
cultured from distal esophageal biopsy specimens. For each 
patient, cells were treated in triplicate with the indicated dose 
of IL-13 for 48 hours. Total RNA was isolated, cDNA syn 
thesis was performed, and RT-PCR analysis was done to 
monitor CDH26 and GAPDH levels. The graph represents the 
average fold-change compared to untreated cells for five 
patients. 
0.197 FIG. 8B. TE-7 cells were treated with the indicated 
dose of IL-13 for 48 hours, followed by RNA isolation, cDNA 
synthesis, and RT-PCR for CDH26 and GAPDH. The graphs 
represent the average of three experiments. 
0198 FIG. 8C. NCI-N87 cells were treated with the indi 
cated dose of IL-13 for 48 hours. RNA was then isolated, 
cDNA synthesis was performed, and RT-PCR for CDH26 and 
GAPDH was done. The graphs represent the average of three 
experiments. 
(0199 FIG.8D.TE-7 cells that were transduced with either 
pMIRNA1-puro-control or -CDH26 were fixed and stained 
either with antibody specific for CDH26 or an equivalent 
amount of control IgG antibody. Nuclei were stained with 
DAPI. 
(0200 FIG. 8E. Surface biotinylation of TE-7 cells is 
depicted. TE7 cells transduced with either pMIRNA1-puro 
control or -CDH26 were incubated with a membrane-imper 
meable reagent that reacts with and binds covalently to cell 
surface proteins. Proteins were then solubilized in immuno 
precipitation buffer. Protein lysates were subjected to pull 
down using Streptavidin beads. Total cell lysates (input) and 
proteins bound to the streptavidin beads were subjected to 
SDS-PAGE and western blot analysis for the indicated pro 
teins. 
0201 FIG. 8F. Surface biotinylation of NCI-N87 cells is 
depicted. NCI-N87 cells transduced with either pMIRNA1 
puro-control or -CDH26 were treated as described for TE-7 
cells in FIG. 8E. 

Example 15 

Similarities Between CDH26 and Classical Cadherin 
Molecules 

0202 Classical cadherin molecules are known to mediate 
cell-cell adhesion through homotypic interactions. Therefore, 
a study was designed to determine whether CDH26 mol 
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ecules interact in a homotypic manner using transient trans 
fection and immunoprecipitation experiments. 
(0203 HEK293T cells were co-transfected with two sepa 
rate expression constructs containing either CDH26-myc or 
CDH26-HA. Myc-tagged CDH26 was observed to co-immu 
noprecipitate with HA-tagged CDH26. The reciprocal immu 
noprecipitation confirmed that HA-tagged CDH26 co-immu 
noprecipitated with myc-tagged CDH26 (FIG.9A). 
0204 Classical cadherin molecules have additionally 
been shown to be modified by glycosylation, which alters the 
adhesive function of these molecules. Therefore, a follow-up 
study was designed to determine whether CDH26 was gly 
cosylated by performing experiments in which HEK 293T 
cells were transfected with an expression construct contain 
ing HA-tagged CDH26. 
0205 CDH26 was immunoprecipitated and then treated 
with peptide:N-glycosidase F (PNgase F) to remove N-linked 
glycosylation. Immunoprecipitated CDH26 treated with 
PNgase F, but not heat-inactivated PNgase F, exhibited an 
increased mobility compared to CDH26 from total cell 
lysates (FIG. 9B), indicating that the protein is modified by 
N-glycosylation under baseline conditions in these cells. 
0206 Classical cadherin molecules, including E-cadherin 
and N-cadherin, have been shown to interact with catenin 
proteins, which bind the C-terminal cytoplasmic portion of 
the cadherin protein to link it to the actin cytoskeleton. A 
study was therefore designed to determine whether CDH26 
interacts with beta-catenin, an essential component of the 
Wnt signaling pathway that is important in gastrointestinal 
homeostasis. 
0207. The region of other cadherin molecules known to 
interact with beta-catenin exhibited similarity to the same 
region of CDH26 (FIG.9C: Stappert and Kemler, Cell Adhes. 
Commun. 2:319-27 (1994)). HEK 293T cells were co-trans 
fected with expression constructs containing CDH26 or HA 
tagged beta-catenin (CTNNB1). When immunoprecipitation 
for HA-tagged beta-catenin was performed, CDH26 was also 
detected in the precipitates (FIG.9D), indicating that ectopi 
cally expressed beta-catenin and CDH26 exist in the same 
complex in these cells. 
0208. Since CDH26 localizes with beta-catenin in cul 
tured cells, EG and control gastric biopsies were stained with 
antibody to beta-catenin. Surface epithelial cells in control 
biopsies showed distinct staining of the basolateral cell mem 
brane. HEK 293T cells were transiently transfected with the 
indicated constructs. Total cell lysates were then prepared and 
equal amounts of protein were Subjected to immunoprecipi 
tation using the indicated antibodies. Inputs (/10 of the 
amount used for IP) and immunoprecipitates were Subjected 
to SDS-PAGE and western blot analysis with the indicated 
antibodies. 
0209 Beta-catenin interacts with alpha-catenin to indi 
rectly link cadherin molecules to the actin cytoskeleton and 
thus support cell adhesion. Therefore, a follow-up study was 
designed to determine whether alpha-catenin can exist in the 
same complex as CDH26 by performing transient transfec 
tion and immunoprecipitation experiments. 
0210 HEK293T cells were transfected with pCDH26 and 
a construct expressing HA-tagged CTNNA1. CDH26 was 
observed to co-immunoprecipitate with alpha-catenin (FIG. 
9E). 
0211. The jutxamembrane domain of the cytoplasmic por 
tion of cadherin molecules is bound by p120-catenin, which 
has been shown to function in maintenance of cadherin sta 
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bility and localization to the cell surface. Therefore, a follow 
up study was designed to test whether CDH26 and p120 could 
exist in the same protein complex. p120 and CDH26 co 
immunoprecipitated from lysates derived from HEK 293T 
cells transiently transfected with pCDH26 and a construct 
that expresses p120 (FIG.9F). 
0212 FIG. 9A. HEK 293T cells were transiently trans 
fected with the indicated construct(s). Total cell lysates were 
prepared, and immunoprecipitation was performed using the 
indicated antibodies. Inputs (/10 of amount used for IP) or 
immunoprecipitates were subjected to SDS-PAGE and west 
ern blot analysis with anti-HA antibodies; the same blot was 
then stripped and probed with anti-myc antibodies. The blot 
shown is representative of three independent experiments. 
Predicted molecular weight of CDH26: 95.3 kDa. 
0213 FIG.9B. Post-translational modification of CDH26 

is shown. HEK 293T cells were transiently transfected with 
the indicated construct(s). Total cell lysates were prepared, 
and immunoprecipitation was performed using the indicated 
antibodies. Immunoprecipitates were treated with either 
PNGase F (+) or heat-inactivated PNGase F (-). Inputs (/10 of 
amount used for IP) or treated immunoprecipitates were sub 
jected to SDS-PAGE and western blot analysis using anti-HA 
antibodies. The blot shown is representative of three indepen 
dent experiments. 
0214 FIG.9C. CDH26 domain structure prediction was 
performed by Subjecting its primary amino acid sequence to 
SMART analysis. The positions of the signal peptide, cad 
herin domains, and transmembrane domain identified by this 
analysis are indicated (top). To identify the putative beta 
catenin binding domain within CDH26, CDH1 and CDH26 
primary amino acid sequences were aligned. The specific 
residues corresponding to the beta-catenin binding domain of 
CDH1 were identified, and the corresponding amino acids 
within CDH26 are shown. Underlining indicates identical or 
similar amino acids (bottom). 
0215 FIG. 9D. HEK 293T cells were transiently trans 
fected with the indicated constructs. Total cell lysates were 
then prepared and equal amounts of protein were subjected to 
immunoprecipitation using the indicated antibodies. Inputs 
(/10 of the amount used for IP) and immunoprecipitates were 
subjected to SDS-PAGE and western blot analysis with the 
indicated antibodies. 
0216 FIG. 9E. HEK 293T cells were transiently trans 
fected with the indicated constructs. Total cell lysates were 
then prepared, and equal amounts of protein were subjected to 
immunoprecipitation using the indicated antibodies. Inputs 
(/10 of the amount used for IP) and immunoprecipitates were 
subjected to SDS-PAGE and western blot analysis with the 
indicated antibodies. 
0217 FIG. 9F. HEK 293T cells were transiently trans 
fected with the indicated constructs. Total cell lysates were 
then prepared and equal amounts of protein were subjected to 
immunoprecipitation using the indicated antibodies. Inputs 
(/10 of the amount used for IP) and immunoprecipitates were 
subjected to SDS-PAGE and western blot analysis with the 
indicated antibodies. 

Example 16 

Effect of CDH26 on Eosinophil Transmigration 
0218. A study was designed to determine whether an 
increased amount of CDH26 expressed on the surface of cells 
could impact the transmigration of eosinophils through Such 
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cells. Peripheral blood eosinophils isolated from normal 
donors were placed in the upper chamber of transwells that 
were coated with either HEK 293T cells transduced with a 
control vector (pMIRNA1-puro-control) or with a CDH26 
expression vector (pMIRNA1-puro-CDH26). 
0219 HEK 293T cells transduced with the CDH26 
expression construct showed a high degree of CDH26 protein 
expression, a portion of which was localized to the Surface of 
the cells (FIGS. 10A-C). Transmigration of the eosinophils 
toward the indicated amount of eotaxin-1 was monitored. In 
control cells, eosinophils migrated toward eotaxin-1 in a 
dose-dependent manner. This migration was enhanced for the 
same dose of eotaxin-1 through cells that were overexpress 
ing CDH26 compared to control cells (FIG. 11). 
0220 Since leukocytes have been described to express 
cadherin proteins, a follow-up study was designed to deter 
mine whether eosinophils expressed CDH26. Western blot 
was performed, and revealed that peripheral blood eosino 
phils showed expression of CDH26 in an SDS-soluble frac 
tion (FIG. 12). 
0221 FIG. 10A. Cells were treated with sulfo-NHS-LC 
biotin to biotinylate surface proteins. Biotinylated proteins 
were pulled down with Streptavidin-conjugated agarose 
beads, and total protein (input) and proteins that were pulled 
down were subjected to SDS-PAGE and western blot analysis 
for CDH26 and beta-actin. 

0222 FIG. 10B. Cells were either fixed or both fixed and 
permeabilized, followed by staining with either anti-CDH26 
or an equivalent amount of IgG control antibody. After incu 
bation with Alexa 647-conjugated secondary antibody, cells 
were subjected to FACS analysis to detect Alexa 647 signal. 
0223 FIG. 10C. Cells were acetone-fixed and then stained 
with either anti-CDH26 or an equivalent amount of IgG con 
trol antibody. Cells were subsequently incubated with Alexa 
594-conjugated secondary antibody. The Alexa 594 signal 
was visualized by immunofluorescence microscopy (magni 
fication=800x). 
0224 FIG. 11. The impact of CDH26 on eotaxin-1-medi 
ated eosinophil transmigration through a cell monolayer is 
shown. HEK 293T cells transduced with either a control or 
CDH26-overexpression lentiviral construct were seeded on 
the top of transwells, and eosinophils were added to the top 
chamber, while media containing the indicated concentration 
of eotaxin-1 was added to the bottom chamber of the tran 
swells. After 1.5 hours, the number of eosinophils present in 
the bottom chamber was counted. 

0225 FIG. 12. CDH26 protein expression by eosinophils 
is shown. Peripheral blood eosinophils were isolated from 
normal donors. Cells were solubilized in IP buffer containing 
NP-40 detergent. The NP-40 insoluble fraction was then solu 
bilized in SDS-containing Laemmli buffer. The fractions 
were subjected to SDS-PAGE and western blot analysis for 
CDH26 and beta-actin. Results from three separate donors 
are shown. 

Example 17 

Results of Elevated CDH26 Cell Surface Expression 

0226. A study was designed to determine whether an 
increased amount of CDH26 expressed on the surface of cells 
could impact the cell adhesion properties of Such cells. A 
related study was designed to determine whetheran increased 
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amount of CDH26 expressed on the surface of cells could 
impact the IL-13-mediated production of eotaxin-3 by such 
cells. 

Aggregation Assay 

0227 HEK 293T cells that were transduced with either 
pMIRNA1-puro-control or -CDH26 were used in an aggre 
gation assay. Cells were grown to confluency and then dis 
persed with 0.1% trypsin in the presence of 5 mM Ca", 
which renders the extracellular domain of cadherins resistant 
to trypsin-mediated proteolysis. Single cells (2x10) were 
then resuspended in buffer (0.01 M HEPES in saline) either 
containing or lacking 1 mM CaCl2 and incubated rotating at 
37°C. for 30 minutes. The number of cell particles was then 
quantified for each sample. The results were expressed as 
aggregation index, defined as (initial particle number-final 
particle number)/initial particle number. 

Eotaxin-3 ELISA 

0228 Quantification of eotaxin-3 (CCL26) protein in cell 
Supernatants was carried out using a sandwich ELISA 
method according to the manufacturer's protocol (R&D Sys 
tems, Minneapolis, Minn.). Wells of half-area polystyrene 
plates (CoStar) were coated overnight at room temperature 
with capture antibody suspended in PBS (1.0 g/ml). Plates 
were then washed 3 times with wash buffer (PBS plus 0.05% 
Tween-20) and incubated with blocking buffer (1% BSA, 
0.5% sucrose, 0.05% NaNs) for 1 hour at room temperature. 
Plates were thenwashed 3 times with washbuffer followed by 
the addition of standards and Supernatant samples for 2 hours 
at room temperature. Plates were then washed 3 times with 
wash buffer, and detection antibody Suspended in reagent 
diluent (1% BSA in PBS) at a concentration of 250 ng/ml was 
added for 2 hours at room temperature. Plates were washed 3 
times with wash buffer followed by addition of streptavidin 
HRP (1:200 dilution in reagent diluent). Plates were washed, 
a 1:1 mixture of H2O and tetramethylbenzidine (TMB) sub 
strate was added, and the reaction was stopped with 2N 
HSO. Absorbance was measured at 450 nm and 900 nm. 

Protein Domain Prediction and Amino Acid Sequence 
Alignment 
0229 CDH26 primary amino acid sequence was subjected 

to SMART analysis to identify its putative domain structure 
(Schultz, et al. Proc. Natl. Acad. Sci. 95:5857-64 (1998); 
PNAS; Letunic, et al. NAR 40:D302-5, (published online 
2012)). CDH1 (E-cadherin) and CDH26 primary amino acid 
sequence were aligned using the Pairwise Align Protein func 
tion followed by the Color Align Conservation function of the 
Sequence Manipulation Suite (Stothard, Biotechniques 
28:1102-4 (2000)). The specific residues corresponding to the 
beta-catenin binding domain of CDH1 were identified (Stap 
pert and Kemler, Cell Adhes. Commun. 2:31-27 (1994)) and 
the corresponding amino acids within CDH26 are shown 

Results 

0230. The aggregation index of cells expressing a high 
amount of CDH26 was found to be significantly increased 
compared to that of control cells (FIG. 13A). TE-7 cells that 
were transduced with either pMIRNA1-puro-control or 
-CDH26 were grown to confluency and then treated with 
increasing doses of IL-13 for 72 hours. After this time, half of 
the Supernatant was collected, and Sodium chloride was 
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added to the remaining Supernatant to a concentration of 500 
mM in order to disrupt non-covalent interactions between 
eotaxin-3 and molecules on the cell surface. The eotaxin-3 
concentration in both sets of Supernatants was determined by 
ELISA. TE-7 cells that were expressing high levels of 
CDH26 showed increased eotaxin-3 levels in the supernatant 
either with or without the addition of sodium chloride com 
pared to control-transduced cells treated with the equivalent 
dose of IL-13 (FIG. 13B). 
0231 FIG. 13A. HEK 293T cells were transduced with 
either pMIRNA1-puro-control or -CDH26. Cells were grown 
to confluency and then dispersed with 0.1% trypsin in the 
presence of 5 mM CaCl2. Single cells (2x10) were resus 
pended in buffer either containing or lacking 1 mM CaCl and 
then rotated for 30 minutes at 37° C. The number of cell 
aggregates was then quantified, and the aggregation index 
was calculated 
0232 FIG. 13B. TE-7 cells were transduced with either 
pMIRNA1-puro-controlor-CDH26. Cells (7.5x10 per well) 
were plated in 24-well plates for 3 days. Cells were then 
treated with the indicated dose of IL-13 for 72 hours. Half of 
the supernatant per well was then collected. Sodium chloride 
was then added to a final concentration of 500 mM per well, 
and the remaining Supernatant was immediately removed. 
Eotaxin-3 levels in supernatants without (top) or with (bot 
tom) sodium chloride addition were then quantified by 
ELISA. 

Example 18 

Role of CDH26.3' Untranslated Region in 
Regulation of CDH26 Protein Levels 

0233. In primary esophageal epithelial cells, TE-7 cells, 
and NCI-N87 cells, CDH26 transcript levels are increased 
following IL-13 stimulation, but a corresponding increase in 
protein production is not observed. To determine whether the 
3' untranslated region (UTR) of the CDH26 transcript regu 
lates protein levels, the CDH26 3' UTR was analyzed to 
identify consensus sequences that had previously been shown 
to influence mRNA stability or protein translation. 

Cell Transfection 

0234 TE-7 cells were plated at a density of 75,000 cells 
per well in 24-well plates. The next day, cells were transfected 
with 500 ng of a pGL3P-based expression construct encoding 
Firefly luciferase and 62.5 ng of pHRL-TK, encoding Renilla 
luciferase under the control of a constitutive promoter 
(Promega) using Trans-IT reagent (Minis Bio, Madison, 
Wis.), according to the manufacturer's instructions. After 48 
hours, cells were harvested with 1x passive lysis buffer 
(Promega), and the Firefly and Renilla luciferase activities 
were measured using Dual Luciferase Reporter Assay 
reagents (Promega) and a GloMax luminometer (Promega). 

Plasmid Construction 

0235 For luciferase assays, pGL3P was obtained from 
Promega. The DNA fragment located between the Xbaland 
BamHI sites was removed by restriction digest, and the 
remaining plasmid backbone was then treated with Klenow 
polymerase and ligated to form pGL3P-Xba/Bam. pGL3P 
CDH26 was constructed by inserting a PCR product that 
included the CDH26.3' UTR sequence into the Sall site of 
pGL3P-Xba/Bam. pGL3P-GAIT1 del, pGL3P-GAIT2del, 
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and pGL3P-GAIT3del were each constructed by deleting the 
specific nucleotides from pGL3P-CDH26 that correspond to 
the relevant GAIT element as denoted in FIG. 13A using a 
PCR-mediated method. pGL3P-GAIT123del was con 
structed by deleting the specific nucleotides from pCL3P 
CDH26 that correspond to all three GAIT elements as 
denoted in FIG. 13A using a PCR-mediated method. 

Results 

0236 Three gamma-interferon-activated inhibitor of 
translation (GAIT) consensus sequences were identified 
(FIG. 14A). Luciferase assays were performed to assess the 
contribution of these elements to regulation of protein levels 
by the CDH26.3' UTR. TE-7 cells transfected with pGL3P. 
which contains Firefly luciferase cDNA downstream of the 
SV40 promoter and upstream of SV40 late poly(A) signal, 
showed a high level of luciferase activity compared to the 
same construct that lacked the SV40 late poly(A) signal 
(pGL3P-Xba/Bam). 
0237 Insertion of the CDH26 3' UTR sequence into 
pGL3P-Xba/Bam (pGL3P-CDH26) showed decreased 
luciferase activity compared to the construct lacking any 3' 
UTR sequence. However, deletion of any single GAIT con 
sensus sequence within pGL3P-CDH26 resulted in increased 
luciferase activity (FIG. 14B); therefore, these sequences 
have activity that inhibits protein levels. 
0238 FIG. 14A. The CDH26.3' UTR sequence was sub 
jected to analysis using RegRNA (Huang, et al., NAR 
34:W429-W434 (2006)), and three gamma-interferon-acti 
vated inhibitor of translation (GAIT) consensus sequences 
were identified. These sequences were arbitrarily numbered 
1, 2, and 3 and called GAIT1, GAIT2, and GAIT3, respec 
tively, based on their order from 5' to 3' within the 3' UTR. 
GAIT1 and GAIT2 are shown in bold text, and GAIT3 is 
underlined. 
0239 FIG. 14B, TE-7 cells were transiently transfected 
with the indicated Firefly luciferase expression construct. 
Cells were co-transfected with equivalent amounts of pHRL 
TK plasmid as a control. After 48 hours, cell lysates were 
harvested, and both Firefly and Renilla luciferase activities 
were monitored. The ratio of Firefly to Renilla luciferase for 
each sample is graphed. 

Example 19 

Diagnosis of a Patient for Eosinophilic Gastritis 

0240. As described herein, gastric tissue of patients with 
EG was found to exhibit a conserved pattern of gene expres 
Sion. A conserved set of 28 genes were found to be upregu 
lated, and 76 genes were found to be downregulated in gastric 
tissue of patients with active EG compared to control patients, 
representing an EG transcriptome that can be used for pro 
viding a diagnosis of E.G. Such a diagnosis can be used to 
distinguish EG from a normal condition in a patient. 
0241 The diagnostic method is carried out on a patient to 
determine if the patient has E.G. RNA extraction is performed 
onapatient gastric biopsy tissue sample. After RNA quantity/ 
quality measurement by nanodrop, 1000 ng of the RNA 
sample is measured for the reverse transcription (RT) reac 
tion. cDNA corresponding to 500 ng RNA or mRNA directly 
is analyzed for expression of at least one of the genes, or a 
subset of the genes or all of the genes, as listed in Tables 9 and 
10, as a single or multiplex format using at least one of a 
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variety of gene quantification techniques, such as, for 
example, Taqman (Life Technologies, Carlsbad, Calif.), 
Light-Cycler (Roche Applied Science, Penzberg, Germany), 
ABI fluidic card (Life Technologies), NanoString R (NanoS 
tring Technologies, Seattle, Wash.), and the like. The data is 
analyzed to determine expression levels of the markers as 
disclosed hereinto establish an EG diagnosis, which serves as 
the basis for the final diagnostic report. 

Example 20 

Diagnosis of a Patient for EG (as Distinguished from 
Other Eosinophilic or Inflammatory GI Disorders) 

0242. In addition to EG and EoE, there are a number of 
additional eosinophilic gastrointestinal disorders (EGIDs), 
including eosinophilic duodenitis (ED), eosinophilic jejunitis 
(EJ), eosinophilic ileitis (EI), and eosinophilic colitis (EC), 
and the like (Rothenberg, M.J. Allergy Clin. Immunol. 113: 
11-28 (2004); Talley, N. etal. Gut 31:54-8 (1990)). There are 
also several other inflammatory gastrointestinal disorders, 
Such as celiac disease and inflammatory bowel disease, H. 
pylori gastritis, non-steroidal anti-inflammatory drug 
(NSAID)-induced gastritis, and the like. As described herein, 
the molecular signature of normal and EG patients was deter 
mined, and the resulting eosinophilic gastritis molecular 
diagnostic panel forms a solid and consistent basis for differ 
ential diagnosis. 
0243 The diagnostic method is carried out on a patient to 
determine if the patient has EG instead of other esophageal 
disorders, such as EoE. RNA extraction is performed on a 
patient gastric biopsy tissue sample. After RNA quantity/ 
quality measurement by nanodrop, 1000 ng of the RNA 
sample is measured for the reverse transcription (RT) reac 
tion. cDNA corresponding to 500 ng RNA or mRNA directly 
is analyzed for expression of at least one of the genes, or a 
subset of the genes or all of the genes, as listed in Tables 9 and 
10, as a single or multiplex format using at least one of a 
variety of gene quantification techniques, such as, for 
example, Taqman, Light-Cycler, ABI fluidic card, NanoS 
tring, and the like. The data is analyzed to determine expres 
sion levels of the markers as disclosed herein to establish an 
EG diagnosis, which serves as the basis for the final diagnos 
tic report, thereby allowing EG to be differentiated from other 
EGIDs and inflammatory GI disorders in the patient. 

Example 21 

Evaluation of an EG Patient to Provide a Prognosis 
and Guidance on Selection and Modification of EG 

Medication and Treatment Protocols 

0244. The EG diagnostic panel as described herein can be 
used as a personal medicine prediction device. Based on the 
molecular profile for each EG patient, personalized medicine 
can be performed to enhance treatment efficiency. The diag 
nostic panel can be used as an accurate, rapid, informative, 
and low-cost diagnosis based on the EG transcriptome and 
can be used alone or in conjunction with a histological diag 
nosis. 
0245. A molecular understanding of the pathogenesis of 
EG can also improve the mechanistic study of EG that can 
ultimately be used to provide prognosis and/or personalized 
treatments based on the unique expression of each patient. 
Such personalized treatments include guidance for determin 
ing appropriate medication dosages or treatment protocols to 



US 2014/028689.6 A1 

use in a given patient. Personalized treatment also allows for 
the modification of medication dosage or treatment protocols 
as necessary. 
0246 The diagnostic method is carried out on a patient to 
determine if the patient has eosinophilic gastritis (EG). RNA 
extraction is performed on a patient gastric biopsy tissue 
sample. After RNA quantity/quality measurement by nano 
drop, 1000 ng of the RNA sample is measured for the reverse 
transcription (RT) reaction. cDNA corresponding to 500 ng 
RNA or mRNA directly is analyzed for expression of at least 
one of the genes, or a Subset of the genes or all of the genes, 
as listed in Tables 9 and 10, as a single or multiplex format 
using at least one of a variety of gene quantification tech 
niques, such as, for example, Taqman, Light-Cycler, ABI 
fluidic card, NanoString, and the like. The data is analyzed to 
determine expression levels of the markers as disclosed 
herein to establish an EG diagnosis, which serves as the basis 
for the final diagnostic report. Based on the final diagnostic 
report, prognosis is provided, and/or a specific therapy is 
developed, and/or an ongoing therapy is modified, based 
upon the specific EG transcription profile generated for the 
patient. 

Example 22 

Evaluation of an Archived Sample from a Patient 
0247. As described herein, the eosinophilic gastritis diag 
nostic panel has the capacity to differentiate the EG and NL 
transcriptome from formalin-fixed, paraffin-embedded 
(FFPE) samples. While FFPE samples are normally associ 
ated with relatively degraded RNA due to oxidation degrada 
tion during archiving (April, et al. PloS One 4:e8162 (2009)), 
the data presented herein indicate that the EG diagnostic 
panel is practically tolerant to the poor RNA integrity of FFPE 
samples. With RNA extraction from FFPE samples becoming 
a more readily available technique, molecular diagnosis from 
FFPE biopsy samples will allow for the retrospective study of 
the large amount of archived FFPE samples in various insti 
tution. FFPE samples are also normally associated with 
longer follow-up and more clinical outcomes, rendering them 
Suitable for a long-term clinical study focusing on prognosis. 
0248. The FFPE capacity of the eosinophilic gastritis 
molecular diagnostic panel as disclosed herein can make long 
term retrospective study possible without recruiting new 
samples. In addition, since FFPE sections can be sent at 
ambient temperature and are relatively less sensitive to decay, 
multi-centered studies can be performed in a more convenient 
manner in terms of logistics. The usage of already obtained 
clinical biopsy specimens combined with the merits of 
molecular diagnosis can reduce the number of biopsies pro 
cured during endoscopy. 

Example 23 

Determination of EDP Genes Targeted by 
Therapeutics 

0249. The eosinophilic gastritis diagnostic panel, as 
described herein, can be used to determine ifa particular drug 
is engaging a specific target on the eosinophilic gastritis diag 
nostic panel. For example, the eosinophilic gastritis diagnos 
tic panel can be used to determine if antherapy specific for a 
molecule involved in EG disease pathogenesis up- or down 
regulates the related marker or gene within the EDP. 
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0250. The diagnostic method is carried out on a patient to 
determine the genes of the eosinophilic gastritis diagnostic 
panel with which a particular therapeutic is interacting. RNA 
extraction is performed on an esophageal biopsy tissue 
sample from a patient to whom a therapeutic has been admin 
istered. After RNA quantity/quality measurement by nano 
drop, 1000 ng of the RNA sample is measured for the reverse 
transcription (RT) reaction. cDNA corresponding to 500 ng 
RNA or mRNA directly is analyzed for expression of at least 
one of the genes, or a Subset of the genes or all of the genes, 
as listed in Tables 9 and 10, as a single or multiplex format 
using at least one of a variety of gene quantification tech 
niques. Such as, for example, Taqman, Light-Cycler, ABI 
fluidic card, NanoString, and the like. The data is analyzed to 
determine expression levels of the markers as disclosed 
herein to establish an EG diagnosis, which serves as the basis 
for the final diagnostic report. The result set is evaluated to 
identify from the result set the genes that are up- or down 
regulated in response to the therapeutic. 

Example 24 

Determination of a Patient’s Allergic Status 
0251. As described herein, CDH26 represents a marker or 
gene that is associated with EG, EOE, and allergic inflamma 
tion in general. Accordingly, CDH26 can be used as a marker 
to determine the allergic status of a patient. In Such a deter 
mination of a patients allergic status, CDH26 can be used 
alone or in combination with other genes found to be associ 
ated with EG or Eo. 
0252. The diagnostic method is carried out on a patient to 
determine if the patient has an allergic inflammatory condi 
tion. RNA extraction is performed on an esophageal biopsy 
tissue sample from a patient to whom a therapeutic has been 
administered. After RNA quantity/quality measurement by 
nanodrop, 1000 ng of the RNA sample is measured for the 
reverse transcription (RT) reaction. cDNA corresponding to 
500 ng RNA or mRNA directly is analyzed for expression of 
CDH26 using at least one of a variety of gene quantification 
techniques, such as, for example, Taqman, Light-Cycler, ABI 
fluidic card, NanoString, and the like. The data is analyzed to 
determine the patient’s expression level of CDH26 to estab 
lish an allergic inflammatory condition diagnosis, which 
serves as the basis for the final diagnostic report. 

Example 25 

Treatment of a Patient with an Allergic Inflammatory 
Condition 

(0253) As described herein, CDH26 was found to be highly 
over-expressed in allergic inflammatory conditions. Accord 
ingly, anti-CDH26-based therapeutics that block or inhibit 
CDH26 activity can be used to treat patients with EG, EoE, or 
other allergic inflammatory conditions. 
0254. A subject is diagnosed as having an allergic inflam 
matory condition. Such a diagnosis can be made, for example, 
according to the process described in Example 24. An anti 
CDH26-based therapeutic, such as a CDH26-Fc fusion pro 
tein, a CDH26 anti-sense polynucleotide, a CDH26-directed 
miRNA, a CDH26-directed shRNA, a CDH26-directed 
humanized antibody, a CDH-related peptide, a catenin-based 
inhibitor, a compound or composition that targets a binding 
site and/or protein of at least one GAIT consensus sequence 
within a CDH26.3' UTR, or the like, is administered to the 
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subject. Following administration, CDH26 activity in the 
Subject is suppressed, resulting in reduced allergic inflamma 
tion, thereby alleviating symptoms associated with the aller 
gic inflammatory condition. 
0255. The various methods and techniques described 
above provide a number of ways to carry out the application. 
Of course, it is to be understood that not necessarily all 
objectives or advantages described can be achieved in accor 
dance with any particular embodiment described herein. 
Thus, for example, those skilled in the art will recognize that 
the methods can be performed in a manner that achieves or 
optimizes one advantage or group of advantages as taught 
herein without necessarily achieving other objectives or 
advantages as taught or suggested herein. A variety of alter 
natives are mentioned herein. It is to be understood that some 
preferred embodiments specifically include one, another, or 
several features, while others specifically exclude one, 
another, or several features, while still others mitigate a par 
ticular feature by inclusion of one, another, or several advan 
tageous features. 
0256 Furthermore, the skilled artisan will recognize the 
applicability of various features from different embodiments. 
Similarly, the various elements, features and steps discussed 
above, as well as other known equivalents for each Such 
element, feature or step, can be employed in various combi 
nations by one of ordinary skill in this art to perform methods 
in accordance with the principles described herein. Among 
the various elements, features, and steps some will be specifi 
cally included and others specifically excluded in diverse 
embodiments. 
0257 Although the application has been disclosed in the 
context of certain embodiments and examples, it will be 
understood by those skilled in the art that the embodiments of 
the application extend beyond the specifically disclosed 
embodiments to other alternative embodiments and/or uses 
and modifications and equivalents thereof. 
0258. In some embodiments, the numbers expressing 
quantities of ingredients, properties such as molecular 
weight, reaction conditions, and so forth, used to describe and 
claim certain embodiments of the application are to be under 
stood as being modified in Some instances by the term 
"about.” Accordingly, in Some embodiments, the numerical 
parameters set forth in the written description and attached 
claims are approximations that can vary depending upon the 
desired properties sought to be obtained by a particular 
embodiment. In some embodiments, the numerical param 
eters should be construed in light of the number of reported 
significant digits and by applying ordinary rounding tech 
niques. Notwithstanding that the numerical ranges and 
parameters setting forth the broad scope of Some embodi 
ments of the application are approximations, the numerical 
values set forth in the specific examples are reported as pre 
cisely as practicable. 
0259. In some embodiments, the terms “a” and “an and 
“the and similar references used in the context of describing 
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a particular embodiment of the application (especially in the 
context of certain of the following claims) can be construed to 
cover both the singular and the plural. The recitation of ranges 
of values herein is merely intended to serve as a shorthand 
methodofreferring individually to each separate value falling 
within the range. Unless otherwise indicated herein, each 
individual value is incorporated into the specification as if it 
were individually recited herein. All methods described 
herein can be performed in any suitable order unless other 
wise indicated herein or otherwise clearly contradicted by 
context. The use of any and all examples, or exemplary lan 
guage (for example, "such as”) provided with respect to cer 
tain embodiments herein is intended merely to better illumi 
nate the application and does not pose a limitation on the 
Scope of the application otherwise claimed. No language in 
the specification should be construed as indicating any non 
claimed element essential to the practice of the application. 
0260 Preferred embodiments of this application are 
described herein, including the best mode knownto the inven 
tors for carrying out the application. Variations on those pre 
ferred embodiments will become apparent to those of ordi 
nary skill in the art upon reading the foregoing description. It 
is contemplated that skilled artisans can employ such varia 
tions as appropriate, and the application can be practiced 
otherwise than specifically described herein. Accordingly, 
many embodiments of this application include all modifica 
tions and equivalents of the Subject matter recited in the 
claims appended hereto as permitted by applicable law. 
Moreover, any combination of the above-described elements 
in all possible variations thereof is encompassed by the appli 
cation unless otherwise indicated herein or otherwise clearly 
contradicted by context. 
0261 All patents, patent applications, publications of 
patent applications, and other material. Such as articles, 
books, specifications, publications, documents, things, and/ 
or the like, referenced herein are hereby incorporated herein 
by this reference in their entirety for all purposes, excepting 
any prosecution file history associated with same, any of 
same that is inconsistent with or in conflict with the present 
document, or any of same that may have a limiting affect as to 
the broadest scope of the claims now or later associated with 
the present document. By way of example, should there be 
any inconsistency or conflict between the description, defini 
tion, and/or the use of a term associated with any of the 
incorporated material and that associated with the present 
document, the description, definition, and/or the use of the 
term in the present document shall prevail. 
0262. In closing, it is to be understood that the embodi 
ments of the application disclosed herein are illustrative of the 
principles of the embodiments of the application. Other modi 
fications that can be employed can be within the scope of the 
application. Thus, by way of example, but not of limitation, 
alternative configurations of the embodiments of the applica 
tion can be utilized in accordance with the teachings herein. 
Accordingly, embodiments of the present application are not 
limited to that precisely as shown and described. 
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- Continued 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (343) ... (345) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (347) ... (347) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (349) . . (352) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 1 

gggaat cact attcagggat tttitcc.cctt togct cittctt titc cct cott aaaagaaaaa 

ttacct tcta gtcc taggat gagga cacac tattagtttgaattaaatgc tittgatatt c 

t cagat cago catcttgaac caaagcaaaa ccacaagtta cactitt citta aaatttgatt 

tgtcat attt totagagaaa cittgaattta attgttgttat t cittagcttic cactggcagc 

ctagotttga gogg taaatga aaatataa.cc catagattac ccago cactt gggaacagoa 

ggtaatactgaagaaaaata aaaatagatt ttgaaaacgt tanninanann nint atgatta 

tgattctgtt coatttaagg gaaaact tag gtaaatagag aaattittitt c tataa cattg 

tgtagt cagt 

<210 SEQ ID NO 2 
&211s LENGTH: 493 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 2 

aggaga caac aatgtc.cctg. citaccc.gtgc catacacaga gcc togcct ct ttgtc tactg 

gttctact.gt gacaatcaaa goggcgaccac ttgttctgttt cittgaatgaa ccatatctgc 

aggtggattt C cacactgag atgaaggagg aat caga cat ttct tccat titcCaagtgt 

gctittggit cq t cqtgtggtc atgaacagcc gtgagtatgg ggcctggaag cagcaggtgg 

aatcCaagaa catgcc ctitt Caggatggcc aagaatttga actgagcatc. tcagtgctgc 

cagataagta ccaggtaatg gttcaatggcc aatcc totta caccitttgac catagaatca 

agcctgaggc tigtgaagatg gtgcaagtgt ggagagatat citc cctgacc alaatttaatg 

t cagct attt aaa.gagataa ccagact tca tdttgccaag gaatc cctdt citctacgtga 

acttgggatt coa 

<210s, SEQ ID NO 3 
&211s LENGTH: 428 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 3 

gtacagcaaa cagatgcgt.c tacatccata cattact.gtg tttggctgaa titccacticta 

atatgatgct c cattatgca ccatactgtg atgacct titc tact.ccgaaa cctdctggag 

cctgcc ctitg gcc.gtggggt gttcagccaat cactgcttgt to cacttgtt gtacatttta 

tttittgagtic tttittctittc. tcatatacag aaaaatagta togaaaataaa ataaatgitat 

gaaacagtat taatgcagaa atgtgctact aatggatgtc. tagt cacca gaaattic cat 

6 O 

12 O 

18O 

24 O 

3OO 

360 

43 O 

6 O 

12 O 

18O 

24 O 

3OO 

360 

493 

6 O 

12 O 

18O 

24 O 

3OO 
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&211s LENGTH: 45.5 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OO > SEQUENCE: 7 

taagtgtcga goggaccatgc cagcaactac caaaaatcto ttaaatcttic agg tacagot 6 O 

ggcattttgg Cagatgcata gagaCatctg agacic ct cag alaaggaagga taatccalaga 12 O 

atataggaaa totgttgttct citt cottt catttitatic cct tatatttcta aagactaatt 18O 

ataagtaatc togacatttta atgtagctac tottattitat tttitt ctitt c tdagg tatta 24 O 

aaat atctgg actgagttitt gccaaatgtt aaagggagaa gagtt actga agaCtttgaa 3OO 

cacttgcttt ttgttgattgc titatgtcatt agtgcct cat gactgttgttt gatgtcc titt 360 

attgatacaa agtgagcc td togc ctitcatt atc.ttgcc.ca ttittaataca aatggaaacc 42O 

tggtgtttga aaatct Ctga actgttgttggg ttittg 45.5 

<210s, SEQ ID NO 8 
&211s LENGTH: 510 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (93) . . (93) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222. LOCATION: (97) . . (97) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (109) . . (109) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 8 

aggata cact C cacagacag acactitctga tigatcttgac Cacc cagtg aggaagttitt 6 O 

ctictagagat ctitt cagatt titcCatct ct agnaaantgg catgggalanc aaatgatgaa 12 O 

gatgaattaa gocttggittt gcc cactgag Ctcaa.gagaa agaaggaac a gttggacagt 18O 

ggtcacagac caa.gcaaaga gacgcaatca gcagctggtc. tcaccct tcc tictgaac agt 24 O 

gaccaaacct ttcacctgat gagcaacctg gctggggatg titat cacagc tigcagtgact 3OO 

gcagctatica aagaccagtt agagggtgtg cagcaa.gcac titt ct caggc tigc.ccc.cat C 360 

ccagaagagg acacagacac taagaaggt gatgactittgaact acttga C cagt cagag 42O 

Ctggat caaa ttgaga.gtga attgggactt acacalagacic aggaagcaga agcacagcaa. 48O 

aataagaagt citt caggttt cotttcaaat 510 

<210s, SEQ ID NO 9 
&211s LENGTH: 410 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 9 

titatgttcta agtgcc tic ca agttcaaaac ttattggaat gttgaga.gtg tdgttacgaa 6 O 

atacgittagg aggacaaaag gaatgtgtaa gtc.tttaatg ccgat at Ctt Cagaaaacct 12 O 

aagcaaactt acaggit cotg ctgaaactgc ccact citgca agaagaaatc atgatatagc 18O 

titt.ccatgtg gcagat ctac atgtctagag aac actgtgc tictattacca ttatggataa 24 O 
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aggagcc.cag gaacgacgtg gtc.tt coagc C cattt CC9g ggalagacgtg cgcgatgtga 6 O 

Cagc cctgaa cqtgagcacg ctgaaggctt act tcagatg catggctac aagggctacg 12 O 

acctggtcta cagc.ccc.cag agcggctt.ca cct gcgtgtc. ccc.gtgcagt aggggct act 18O 

gtgacCatgg aggc.ca.gtgc cagcacctgc ccagtgggcc cc.gctgcagc tigtgttgtc.ct 24 O 

tctic Catcta cacggcctgg ggcgagcact gtgagcacct gag catgaala Ctcgacgcgt. 3OO 

tctt.cggcat Ctt Ctttggg gcc ctgggcg gcct Cttgct gctgggggt C gggacgttcg 360 

tggit Cotgcg Cttctggggit to tccgggg C caggttctic ctattt cctgaacticagotg 42O 

aggccttgcc ttgaaggggc agctgtggcc taggctacct Caagact cac ct catcCtta 48O 

cc.gcacattt aaggcgc.cat ticttittggg agact 515 

<210s, SEQ ID NO 17 
&211s LENGTH: 270 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (89) . . (89) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (197) . . (198) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222 LOCATION: (2O2) ... (203) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (2O5) ... (224) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 17 

gttact taat agg tacticag cctggagtga aaatcCtggg tactgactitt gagaggagtg 6 O 

agtgtgcatgttgttcaaagt ttctgaacnc agttcacata gcc titat tag caaaagttitt 12 O 

aagaaatggc tictatoaaag aag caattgc agctittatto agaaatataa aagtggaatt 18O 

tatgtacatgtcataanngg trancinnnnnn nnnnnnnnnn nnnnggg togg ataact citta 24 O 

ggatttaact ctittgaat at tat ct cittga 27 O 

<210s, SEQ ID NO 18 
&211s LENGTH: 245 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (34) . . (59) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (177) . . (177) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (179) . . (180) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 18 

t cctttgtgg ccttaa.ccct tctgcatcag gigannnnnnn nnnnnnnnnn nnnnn.nnnna 6 O 

Cct catggga C cagaccc.ct tdgaccaca toacalatg ggacctctgt ttacatt CC 12 O 
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agggctgagc Cagatt Cotg gatgtgatgg accagct cag Ctgtc.cccag accc.catcc C 18O 

ttct cottitt cotttgttggc cittaa.ccct t c togcatcagg gagcc cc ct c togcct cittga 24 O 

gtaccagacic ticatgggacc agaCC ccttg ggaccacatg gCacaatggg acctctgttg 3OO 

tacatt cogg ttgggggatg agcgttgcta tittaattact aat attattgaatgcct tag 360 

aggaggc.cgg gcgagc.ccgg togttctgaag acctgtggc 399 

<210s, SEQ ID NO 28 
&211s LENGTH: 538 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 28 

tccaccitact c cattgctitt atgaggttta aggaaggaag gcggtataat coc tatt caa 6 O 

tatattittitt ctaaaatcca acttctgacc gcc cagtagg aagaaaaatg agacatttitt 12 O 

tccattacag agaaatgctt Cttgactitta acat cagcat tataaaaagt gtcaaataaa 18O 

aaattaccat cattat catt aaaataaatt tt cactgtat ttgagatggg agggittaagg 24 O 

cticagggatt ttattt cagt gaactgctgg aact cacaca togc cctdata totaaatgat 3OO 

gatt tatgtt ggcgagtctg agagcaa.gcc caaatgtgtt Cttcaaagga caatgggaaa 360 

ctgtaaagta gagaactaaa gaataaggcc tittagaatct gacacatctg. g.gttcaaatt 42O 

ctgaaactgt cacttattac ctd tatgaac atgggcaaat tat citaatct citctgat cita 48O 

tttitt.cct catctgtaaaat aggtgtaata ataacaacta citttgtcggit togctctga 538 

<210s, SEQ ID NO 29 
&211s LENGTH: 347 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 29 

ttatt cittgc attitccataa gogaaagggaa agt catgatc atcctaaagg at cacagttt 6 O 

ttaaaaggca aac attitt co ctaaggaaac agacacaagc titt coltagag aatatgatgt 12 O 

tttittaggca ttaataaggit cottttittat aaaggacact titt ct cotag tagttittgaa 18O 

ttcaggaaca gatccaaagt tag cagtata tdgctgctac atttic cattt to attitt cqa 24 O 

gccatcagtt tatgttcaga tigc catct ct gtaatcgcac atttaaaa.ca taactgtagc 3OO 

ct cactaatg gaaaagtagt atgatgaaca at cattcc.ca atggtgt 347 

<210s, SEQ ID NO 3 O 
&211s LENGTH: 503 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (313) ... (313) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 30 

acttittgact tattogittitt gcctgaagc act aaggctt acagtctgtg gtgactggca 6 O 

gtaagaatca acatggittitt cctttittctt tttct coagt gaaaactatt to cactittaa 12 O 

gtc.ttctgca cacggcaatt aatgagagga aataatactic cct gaccaaa toacaaacat 18O 

tctgtataat catataagtt acttitt.ccaa gotgcacaaa tdatatgttt cacatgctga 24 O 
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gaattgttaa caagtacagt act caatacg caatgttaga act tactttgtttaaagcaa. 3OO 

atagactgag atnaaatat c tat coccitaa ccc caagatg cittacaatct tcc tagagtt 360 

caaggcttgc titataaaaac aacaacaa.ca toaacaacaa agcaataaga gqcaatgaat 42O 

ggcaat acag ataataalaca C cagaaagaa gttcgctgta agttggtgta gtt atggaaa 48O 

tgatgatctg. tagttcgt.ct gag SO3 

<210s, SEQ ID NO 31 
&211s LENGTH: 357 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 31 

at attt cagt atgttctitca gagggatagt totgatttitt catgccttgg gaagaat ct c 6 O 

ttgcttcaat gctaaaaata cittgg tagat cagcatgctg gct ct cotcc tdtgaagaat 12 O 

attctggctgaagctgttca aaa cattgtt cagat cotgc attaagaaat tcaaaaatca 18O 

gttaat catc gttacatgtt gtaaaagttg gat actgaca gtctictaata gtttatcatc 24 O 

caattgcaag taacct acaa ttittagg.cat aaaagttgat gtgtataaac atgaatacaa 3OO 

agataaggat gigt cacagtg atttct caaa ctacagotca caccalagtat tttitt ct 357 

<210s, SEQ ID NO 32 
&211s LENGTH: 125 
& 212 TYPE DNA 
<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 32 

ttgataccct caccct tact acactgtatic ctic catttga atgttgtcaa gagct cittct 6 O 

cacaattgta aataataatt gtgtaattitt gtttitttittt toc tactitta ggttgct cot 12 O 

tgagg 125 

<210s, SEQ ID NO 33 
&211s LENGTH: 373 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 33 

cattgttgaaa acactg.ccct gcc tagg.cat acccc ctitt c cagaattaac titt coattta 6 O 

attctatagt ttitt cactga tigtaacttitc tag actggac aacaaagatg actaatagta 12 O 

at Cact coaa gttgatgttg actgttgggt ttggtgaaa t cattttgca ttalaaggaag 18O 

gtaaaatact aataaattgc at atticcittg accagagcac agattactta togctt cittaa 24 O 

ttttittaaaa tottaaatcc tictdtccaac tdgagtatct ggctatogggc catggg tact 3OO 

catataccct ttgtc.ttaaa citgatctgtt acatttitatgttcttgtggc tagaagtagc 360 

Ctgagtttgc tigt 373 

<210s, SEQ ID NO 34 
&211s LENGTH: 476 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (76) . . (76) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 
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<221 > NAMEAKEY: modified base 
<222s. LOCATION: (178) ... (182) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (184) (184) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (433) (433) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (439) (439) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (443) ... (443) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 34 

agctatgatt catcttaatg cittgt atcca citt cotttaa tdagcaattit aaat attagg 6 O 

gcatacacca cct gtnttitt ttgaaagttg tatgtgttitt attitt cocag gattact ct c 12 O 

ttaa catctt aaag.cagtaa aagtatacag tattaatgaa accaaaattig ccc.ttittnnn 18O 

nnangctaat titt coaaata tittatttagt toataaaatt cacatttitat tttittaalaca 24 O 

ttataggitta gaagaattac aattgtaatt coctdgcacc atgatagcat tattgtggta 3OO 

gtactgctag gtgagggaat gg tatgttaa gtctgtttitt gaaaagtaaa atgaatacga 360 

gttcacaatc acgaaataca gattgttaaa agt cittgtaa cagaaaaatc caaagttagt 42O 

at agtttitta aanaagcc.na aanta catgg agcaagttgc tigt cataaaa gotgcc 476 

<210s, SEQ ID NO 35 
&211s LENGTH: 505 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (69) . . (69) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (168) (168) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (182) (182) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (187) (188) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (194) (194) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (460) ... (460) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 35 

gttittct tag attattacag cagtgaacta titt coacct g g taagaaggg togcacttgag 6 O 

aatggggtnc aagtacticta ggalacataga tigtaagttct ggatgcacag tagttgttgc 12 O 

ttagctgtaa gctggaaatt t caaggcaga aac agcagat accacaanta taactgggt C 18O 
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tncttgnntt ttgntt tatg togtatacgtg agattatggg gaaagacaaa agtaatgcat 24 O 

agagattitat tttittaac at t caatt cata agcagtgttt atacct ctitt gtact tactt 3OO 

gaaaagtgta tattatgtaa atttagtata aaaac acttig gactaattica taccatgtgg 360 

taaaattitca cattcaaaag aaataccctt ctdtt attaa aaataaaaaa aaaaggagcc 42O 

aggagggtgg ct catgactg taatcc.cagt gctctgggan gocaaggtgg agggat catt 48O 

tgaggcCagg act acttgag alacag 505 

<210s, SEQ ID NO 36 
&211s LENGTH: 564 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 36 

tacttagott actgttittga gott cattca cqttgttaca toggct tagta gtatttittitt 6 O 

Ctttitt atta citgagtggta titt cattcta taatttgctt att cattgat ttgttgatgg 12 O 

gcatctggat tatttic cagt to gagg to at tacaaataaa atctotatgg acatttgttgt 18O 

actagt ctitt atgcttitt at ttct tatgct tittattotct ttgataatta act atctgtg 24 O 

gaatggctgagt catatggit agatatatgt ttaagtggta agaaactgcc cagctgggcc 3OO 

aggcgcagtg gct catgcct gtaatcc.cag cactittggga ggt caggcg agcggat cac 360 

gagg to aaga gattgagacic acggtgaaac Cccgtttcta Ctaaaaatac aaaaaattag 42O 

ccgggcgtgg tdtgggtgc ctgtagt ccc agctact cqg gaggctgagg Caggagaatg 48O 

gcgtgaacct gggaggcgga gCttgcagtg agcc.gagatc gtgcc actgc act coagcct 54 O 

gggtgacaaa tigggacticc gtct 564 

<210s, SEQ ID NO 37 
&211s LENGTH: 397 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (70) . . (71) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (73) . . (76) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (2O6) ... (2O6) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OO > SEQUENCE: 37 

gattagccta gcatttgtcc tictittatata aaggactitct tatagcc tiga titcctaatgc 6 O 

agagttcagn nannnngaica tttatttggit aacagotttt gagaaatgtt actittatttic 12 O 

taaataatta tatacttggc agtttatt ct tcc agittaag titt actaata gttactgatt 18O 

tgttaatata agtttgtaag ttgttnttga aagttaaaat gaagctgggit gtggtggctic 24 O 

acacct gtaa ticc cagcgct ttgggaggcc aaggcgggca gat Caaggag ticaggagatg 3OO 

gag.accagcc tdgccaac at agggaaac cc tat ct ct act aaaaacacaa aaattagctg 360 

ggtgttgatgg C9tgcacctg taagctgagc tacticag 397 

<210s, SEQ ID NO 38 
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&211s LENGTH: 409 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 38 

gtgg tatggc aac agg tacg taalacatact gataatgttt acattaatgc attaagttitt 6 O 

ggcc talacct ggc.cccaacc atttcagtgg tot cittittga atagatat ct tatgtttaca 12 O 

act caataat ctittatagag cactggcc ct gtgctittatt agatgcatag ctitt.cctatt 18O 

tatctgctica tattggcc at tittgcaggat gaattaa.gag titttgtatgt aaatactgca 24 O 

t cacattaga cct taaagtt ctittgggitta aatttcaacc agaaaaggaa aataagacca 3OO 

tittatggaaa citgitatgatt coacctagaa got actgatt ttittagagta gttgcttaga 360 

aagaacticag aaacct ctitc tactaaaaga citattgttgtt toaggattic 4O9 

<210s, SEQ ID NO 39 
&211s LENGTH: 478 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 39 

ttgataccct caccct tact acactgtatic ctic catttga atgttgtcaa gagct cittct 6 O 

cacaattgta aataataatt gtgtaattitt gtttitttittt toc tactitta ggttgct cot 12 O 

tgagggcagg acagttctta tigctittatc. c9ttgcgitaa gcacagagag gtctg.cgagg 18O 

tcaaaact at tdt catgata gcaagatgcc tdt citttittc atttatt ct c acggtgtgca 24 O 

gaggct acat gatgtgttgat gaCatcct cattgatgttaa taatggtgc tat acttgaa 3OO 

ttittctaagg togt cattagg taggtttagg tatgcatact tdtttittaga aattatttitt 360 

titcc tttitt c ccatttittag aaatcaactic atttitttagg titatgcc titc agtaatctitt 42O 

gcaacct caa tattgttgtaa toggttactitt aaaatactgt agttittctitt gtgcc taa 478 

<210s, SEQ ID NO 4 O 
&211s LENGTH: 404 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 4 O 

gcagagtgag caacttitt ct c cagaaacca cactacagat agc cataagc aaa.cagtagc 6 O 

alacagact ct catgaaggac ttacagaaaa tagaga.gc.ca gattctgttg atgagaaaat 12 O 

tactitt coct tctgacattg atcct caagt tttctatgaa citaccagaag cagtacaaaa 18O 

ggaactgctg gcagagtgga agaga acagg at Cagattt C Cacattggac ataaataagc 24 O 

at attcagca aaaaggtotg aaaagcaagg gaataccatt attitt cq9at tagcggittta 3OO 

ttaa.gct citt citat attaaa cactaataga tatt caataa cqgagtaaac togttccagat 360 

aaagcaagaa tagttgcaag aagtaaattic tigcacaaag cqta 4O4. 

<210s, SEQ ID NO 41 
&211s LENGTH: 474 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (29).. (29) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 
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<221 > NAMEAKEY: modified base 
<222s. LOCATION: (40) ... (40) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 41 

aaagct citat gaactagttg g tattatana cct taggcc.n tttcaagtaa aaattacata 6 O 

t caatgttta ttaaatactg agittaatago tdaatacctic titt catatac aaataagtac 12 O 

atttgcaatt ttittaaaaag tottaatticc attagtaact gtggittt cat agttgccaaa 18O 

taactgtaag c tatggatgt togcacaagac tdtgattitta tittaatcatt toatat citat 24 O 

ttaalacattt coaaag.cgca catt catctt aatgttitt.ca cactatttitt gct caacaaa 3OO 

aagttattitt atgttaatgg atataagaag tattaataat atttcagtica aggcaa.gaga 360 

accc.gataaa gat cattgct agagacgttt aatgttacct gtagcgg tac acttgttaaa 42O 

gaagtgatta agcagttaca taaaattctg at catagott tdattgatac catg 474 

<210s, SEQ ID NO 42 
&211s LENGTH: 537 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (208) ... (208) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 42 

cagttittgca gag catgtca ccaaaattta ttggatgaag aaattaaaat ggittaaatag 6 O 

aagaagttct caacct cact aatgat caga taagtgcaga ttgtaaaagt cct catc.ccc 12 O 

accalacacaa accago agaa attittatgtgaatgtgaagt ttggataata t ccag tattg 18O 

tcgcaggtgt gagaalaccgt attitt canat attgagaggg taaattagag gaaagcc att 24 O 

ttagagggca atgtggtgtt acctgtcago attittgaata taattaccct ttgccacaat 3OO 

tctacaccita gtcagttatgttct caaaaa goacaagtgc agaaatatag atgcataagc 360 

aaatgtgttg Cagaattgttgaaaaatttgg aaaaaatgtt tagtgctatt aaagttatgg 42O 

gttact taag ttacagaaaa toagtttagt agat cactgt gtagttacgg aaaatgagat 48O 

ggat citctac toaaagatgt cittgcagttt atgaact gag atgta acttic atgacta s37 

<210s, SEQ ID NO 43 
&211s LENGTH: 421 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (134) . . (134) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 43 

tacattt cac atttaccago aagt cagtaa aaaatagtgc titatttacat agt caatata 6 O 

atttaatgtt ctaaaaataa tat ctitcgat citgcc caata tittaatgitat catttgagat 12 O 

ttittaaaaat gcancCgctic cattatgtaa acattaagat atgcc tatgt ttctittaact 18O 

atacagcctic titt acaataa atttcttgat ttttgtgcac aggatagitat togcaacctgc 24 O 

tatttagcct ttggtgcctt agaattatta taaat attta acaatatgta cataatgtaa 3OO 

at actgccaa gagat cagta aggccaaata ttittctictat t cactttitta ttgct cittgc 360 
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tittctattgc tactaaagcc ticttittatcc agctttgtaa tagttccaac attgtagcda 42O 

a. 421 

<210s, SEQ ID NO 44 
&211s LENGTH: 325 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 44 

gaagat ctitc atcggtgtgc acttittaa.ca ggtttgaacc tatt catata gttitttgttt 6 O 

agcataaaac tittgaatgga taaaaaagaa gatgaggaala Ctaaaaagtic agattgaata 12 O 

at at agggaa tattatt ct agtagattgt gaaagagaac titat ct act tccagagttc 18O 

aaacttitt caggtttgttitt agg taagcct attittatatt agaaaataat aaatgaaagt 24 O 

ggtgattatc titatatttaa cataaggatt taccttgtca tttgtttaaa totattgact 3OO 

gtatgactica agittataacg gacag 3.25 

<210s, SEQ ID NO 45 
&211s LENGTH: 513 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 45 

aactgtcaga aacttctgtg catgitattta tatttgc.cag agtataaact tittatactict 6 O 

gatttittatc cittcaatgat tdattatact aagaataaat gigt cacatat cctaaaagct 12 O 

tott catgaa attattagca gaaac catgt ttgtaac caa agcacatttg ccaatgctaa 18O 

ctggctgttg taataataaa cagataaggc tigcatttgct t catgccatg tdacct caca 24 O 

gtaalacat ct ctgcctittgc Ctgttgttgttgt totgggggag gggggacatg gaaaaat att 3OO 

gtttggacat tacttgggtgagtgcc catgaaaacat cag tdaacttgta act attgttt 360 

tgttittggat ttalaggagat gttittagat.c agtaa.ca.gct aataggaata to gagtaaa 42O 

ttcagaattgaaacaattitc. tcc ttgttct accitat cacc acattttctic aaattgaact 48O 

Ctttgttata tdtccatttic tatt catgta act 513 

<210s, SEQ ID NO 46 
&211s LENGTH: 375 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (46) ... (46) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 46 

gagactggag acatgattgt gcc actgtact coagcctgg gtgacngagt gaga.ccctgt 6 O 

citcaaaaa.ca aacaaataaa taaaaccaca acaagg taca tttaggcaaa aatataaagt 12 O 

ct cacaatgc caattattgg toaagatatg gaataacaga aact catata citccttggaa 18O 

ggctaaattgatagaatcat cittgttggaaa gtttgttatt accitat cago g tatggat.cc 24 O 

aatactictaa gaagacctica taattittaca cctagg taaa tattaatatt ttacaaactt 3OO 

cacatatgtc. cataaagaaa cacaagtaaa aatacttata gcaaaaaact ggaaataact 360 

aggit coactg at agg 375 
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<210s, SEQ ID NO 47 
&211s LENGTH: 298 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 47 

ggaatctggg atgact citta gtaatctact attcttaatt caacgatggc caccago tac 6 O 

Ctgacacatt ttgtaaattt agcatctgtg tatgtgttgtt citgitatgtg ttgttgcgtg 12 O 

catgtgcaca ttactgcatt tatt citcaaa tdgatttata atttagtgtt tttgtacaag 18O 

tacttgagct att catgitaa togggataagt togc cataaag atgtacataa atgaccc.tta 24 O 

atttggcacg ttitt cacatt taattittitta aaatacagot titt catatac agttccta 298 

<210s, SEQ ID NO 48 
&211s LENGTH: 511 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 48 

ttgactitcaa aat catggct tatatgtact ttct c tattt cccagatgca aatataatta 6 O 

attgactitta tittatc tagg aaatgttact catat cittaa ttgtagt cat tdgcttgagt 12 O 

gacgggttitt ggtaattcaa citact attac ttgaaagtag tagattt cat aggatactgt 18O 

tataaaatct ttittaacctic titt totgatt toaggagtaa ttagtaattig toggtt tactg 24 O 

gaaaattcaa tdaatagggit gttaaaggaa goaatt catt aataatatat gtaatctatt 3OO 

gggagactgaggcgggtgga t cacctgagt tdaggagttc gagaccagcc tigccaacat 360 

ggcaaaactic ct ct ctact gaaaatagala aaatticgc.cg ggcatggtgg to attic ctg 42O 

tatt Cocagg tact.cggaag gctgaggcag gagaat Cacc talactic cag aggtggaggt 48O 

tgcagcgagt caggat.cgca gcact acact c 511 

<210s, SEQ ID NO 49 
&211s LENGTH: 326 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (104) . . (104) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 49 

t cacccatac gtccaa.catc gaaagaaaac cagtgttatg actttgttcc atttgaagac 6 O 

taattgggag ticCatctotc tattggcact gggttcgatt gcc.nctggct aatagagttc 12 O 

aattagttct at CCCtgggt titcCtttctt agctatgggg taagatag gagggggaga 18O 

tctacaattit gaatatgtgt tacttaataa gcc taggctg gcc at cagtt gct tatttca 24 O 

gatgtgtcac taaattitt co ttctagatgg toctitgagca aaacttaata attactgttt 3OO 

tittattitcca citgcct titat aaaatc 326 

<210s, SEQ ID NO 50 
&211s LENGTH: 381 

&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (83) . . (87) 
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<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (98) ... (98) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (323) ... (323) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 50 

aaga caccat atatgct cat gcc ttaaact tdgactitccc agcct coaga accatgagaa 6 O 

ataaatctgt gtgactgatt gannnnnacc cagtc.ttnta aatactic cat act agt citct 12 O 

gg tattttgt tataccatcc togaatggact aagacacata gggtctatot tacaact act 18O 

cagotctgct attatagdac aaaagaagcc agataatata ttaat attaa acaaatgggc 24 O 

atggctatat coaataaagc titcatttaca aaaatagcca gcc tatggac cacatttgac 3OO 

taagttcaaa cagaaataat conctittaac aagaaataaa acaataccat ttaaaggaag 360 

ataa cataag ccagatgcct t 381 

<210s, SEQ ID NO 51 
&211s LENGTH: 479 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 51 

gagtgatttic tdtttaatcg caatttgttg gtaataccaa totgtgaaat tagtgaaatc 6 O 

ttagtacctt aacttcaaac atttct ctitc agaaaagttc ccttittctaa aattgagata 12 O 

acat agttct tdaatattitt gctgt attta tag cct cata tittaggcatt tatgcactga 18O 

tgttgtc.ttcaataaaaatct td tacagata tatttittata attatttata atttatattt 24 O 

tgat attcta tittaagttat cotgattctt taaaagtagt tattgggagt agaagaacac 3OO 

aatataaata titt cogtgta atagocacca acttitt cagg cataggittitt attacaactg 360 

ttaaggaggit tttgcttctt ctittagataa caacttgttt gcc caaaaga atcctaattit 42O 

gtacacttaa catgitatttg tattaaactt tittaaataat tdctitt citta t caaaccaa 479 

<210s, SEQ ID NO 52 
&211s LENGTH: 369 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 52 

atctagatgc atc catagca cct agtgaag got caccata togg to agaat act catgca 6 O 

cactgataca act citctaca to catctotg tdttagggac aaatgttact ttact cittgc 12 O 

acagaacttg gacagt cact tittaatat ct gtc.ttitt citt tttct attitt cattact gat 18O 

accctctgcc cct tctittct gactaaaact ct cattcaat aaaattatag toaaatc.ttg 24 O 

caattggaaa agtatt caga cittittaaagt tatatttata tat citaaatgttgct coatt 3OO 

agggittittaa ttctaaattit aacctittaaa aagttat cat attitt ctitta titt coaggitt 360 

Cctaggaga 369 

<210s, SEQ ID NO 53 
&211s LENGTH: 562 
&212s. TYPE: DNA 
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<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 53 

gg tatgttitt ttcacatttic ticataatttic cacgt caact cocatgatga t catgcagga 6 O 

aagcagcatg attgcactitc ttgtag togca taccatcact aaaacatagt tactgtctitt 12 O 

ctgtggtc.tt aagaaaaatt cagaalacago ataccaatgt acatataaga taaataagct 18O 

tatgtgg tac agtaagttgtt ctdttctgag aaataccttg attcqtatcc taatgtctga 24 O 

tgttattggit agttct caaa citt coccaat tctgctitt catctaaattica tottatctat 3OO 

ctattgttaa ataatctato agt coattitt tat citat cat citatatat ct gtc.tttatca 360 

atcatt cqtc ttaatct at Ctgtgc.cgitt toatalaga gacagaaggg catagcagtg 42O 

gaaact caaa ggagttacct C catgtgaat ggacagtggit gatggtgat C titgaggtgg 48O 

tgatgtatag aaagaaaaac tagaa.gagag catgc cctaa ct cagggacc ttgtc.ca.gca 54 O 

ggcactctgg ccttgttata ct 562 

<210s, SEQ ID NO 54 
&211s LENGTH: 424 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (180) ... (180) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 54 

attgccaact tttgggagat titcacatatt ttacctictat attittattitt to caggattg 6 O 

gtatggagga gtag tacct t c tatt cittgg tittatttitta tittgctagac ataattt citt 12 O 

aact acatat gtaagtataa att cataaaa at cacactgaaagaataggit tdatttcaan 18O 

c cattttgag ggtactggta ggtaacacac tttggggala taalactaaag aatttctgat 24 O 

ttctacaata gatttalagta tdaaatttga gtatact.gtg tagctgtgta gat caactta 3OO 

atgcttaaaa aattacct cottaatgatta gattaataga acagtgttag attat caagg 360 

gaagagtttg gaatgtaaac at aaa catgc tigcat aggtg gtggittattt gtgagtagga 42O 

Ctac 424 

<210s, SEQ ID NO 55 
&211s LENGTH: 468 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OO > SEQUENCE: 55 

ggcatagitaa cittgtaaata cqtctataaa tatttggaca atgacittaac tittagaattg 6 O 

cittcaactag agtgtatgta tatatagata gatagataca tagt ct citcc atatat citat 12 O 

atacacacac aatggaat at tatt ctdcca caaaaagaag gaaatcttgt ttgtgccaac 18O 

gtggatgaac Ctggaggaca ttaggctaag taataaggc aggcacagaa aggcacatala 24 O 

ccacatgatc. tcactitat at gtggaatcta aaaaagttga t ct cqtagaa citagattgta 3OO 

gattaggggg taggg taggt gtggtggggt gaggttgtt get cagagga tacagttt Ca 360 

gctggataga ataagttcta aagat caatt gtgaaacgtg atgactataa taatacagtt 42O 

gaccCttgaa caa.cat aggt tittaactggg tecgacatt atacatga 468 
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<210s, SEQ ID NO 56 
&211s LENGTH: 452 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (390) ... (390) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 56 

attaatticca tatctggcaa caggtggact agatgtctgg cqaataacac ctaatataaa 6 O 

acacctgtca cqgtgattga aaaaaatcaa cagctat citc attaaatgca tdgcaagtaa 12 O 

aatatat citt ctdgggccaa aaatagacca gaattatctg c tacttgaat gtttggcaaa 18O 

actic toctag aaaactgagt ctdatgtttg atttgttgtaa agacittctitt aacttittcta 24 O 

act caattitt tactaagtta taggactact cagattttgt ttctitttittg ct caattittg 3OO 

gtcaattittgtttttgtcta tdt caccitaa gttittcaaat g tattgg cat gaatattitt c 360 

ataatatt co cittatt atct tttacatttin tdggatat ct ttagcigatgt titc cctttitt 42O 

atcc ctaaaa ttgtttatt c atgctttctt tt 452 

<210s, SEQ ID NO 57 
&211s LENGTH: 535 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
& 22 O FEATURE; 
<221 > NAMEAKEY: modified base 
<222s. LOCATION: (110) ... (110) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OO > SEQUENCE: 57 

aacaggataa gtgg tag.ccc attatataag aag accogata agaattt citt aaatatgc.ca 6 O 

aaaataatct gaacaatcag ccatttctgt gaactgtggc tittagtaccn to caattgtc 12 O 

titt cacaaat tctgttggtgaatgtgtaaa citggcataaa catgtacaga aat caattag 18O 

caattitat ct gaattct citc cct caggaag tactctgtga act aaacata atgcagagta 24 O 

agtactitt ca Cttgaaatga Cagggcatct gagttittgct tcaaaataat gttggggc.ca 3OO 

ggtgcagtag ct cacacctg taatcctago actittgggag gocaagggag aaggat Cacc 360 

tgagct Cagg agttcaagac cagcc taggc aac at agtga gat ct cqtct Ctaaataaaa 42O 

tatacaaaag agt attggga ggggg tatga agaatgtata gggcaataat taaatctgt 48O 

tgaagctggg tacacaaaag tt cattatgt tdtttcticta catttatatic tattt 535 

<210s, SEQ ID NO 58 
&211s LENGTH: 537 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 58 

ggittaccc.ca tttgttaatg agcattaatgttittctgaac act tccaaag attaatcaaa 6 O 

cataaatatt cattgtctga aaatgtctitt aagatacaat t cagaggtoc ctatttic citt 12 O 

tgtacataca Cacttagaaa gaaaagacag aaaaggalaga ggaagga agg aaatattittg 18O 

agaatatatt gagaagaatt aagaaaactic ttcaatgaag togttaacaac caaac cctac 24 O 

agacggitatic agaalacagca aatagatatt cct ct accct ttcacagtga gtgagtgagt 3OO 
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acagaagaat gct catgata gttittgcctt cattctact t t ctdtggaca cagagtaatg 360 

aatatttaat giggacattaa atatgcc.ctt caaatctata attitt actitt ggtaaacgag 42O 

atttaa catg atgtc.ttitta togctic ctaaa a catc.tttitt toaaact coa titcct tagaa 48O 

cattcttcta citgagatgat coaagaccaa aagtgttctt togg tacttgc titataaa s37 

<210s, SEQ ID NO 59 
&211s LENGTH: 45.5 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OO > SEQUENCE: 59 

aagc ctittag gcagaatgta caccittgtta gtcatttgag aatt catact ggtgaaaaac 6 O 

cctatogaatg taaagaatgt gigaaaagctt ttagaat cag titcacagct g gctact catc 12 O 

agagaattica tactggagag aag cctitatgaatgt attga atgtggaaat gctittcaaac 18O 

agagat caca ccttgcc.caa catcagaaaa ct catacagg agaga aacct tatgagtgta 24 O 

atgaatgcgg gaaag.c ctitc agccaaact t c caat cittac toaac at caa agaatt cata 3OO 

Ctggagagaa accctataaa t tactgaat gtggaaaggc titt tagtgat agctcatCct 360 

gtgcticagda t caaag actic cacactggcc aaaggcc cta t cagtgttitt gaatgtggga 42O 

agg.cgttcag aagaaagtta t ccttaattt gtcat 45.5 

<210 SEQ ID NO 60 
&211s LENGTH: 369 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (79) . . (79) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 60 

gggcaaagag taalactaccc togcaaatata tdcggataat ttaattggitt toatattaca 6 O 

ggaatctaga gggccalatna ctittitt cagt aataaaaaaa taaaagggcc agatgcagtg 12 O 

gct catgcct gtaatcc.cag cactittggga gtc.ca aggca gagagat.cgc titgagct cag 18O 

cagtttgaaa cca acttggg caaaatgaga aaa.cacc cat citctaaagaa atatataaat 24 O 

tagacagaaa tigtgt catgtcatgtagt acttgtatto C cagctacct Caggaggctg 3OO 

aggtgtgaag at catttgag cctggagagg toaaggctga ttgagcc atg atggtgc.ca.g 360 

tgtact tca 369 

<210s, SEQ ID NO 61 
&211s LENGTH: 494 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (57) . . (57) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (62) . . (62) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (67) . . (67) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 
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<221 > NAMEAKEY: modified base 
<222s. LOCATION: (73) . . (73) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (75) (75) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (96) (96) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (116) (117) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (128) (128) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (2O5) ... (205) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 61 

ttggtottta t ctagaagtt tdatgattitt tttgttgacca gaaatatgcc gtagganctt 6 O 

anct citingtt ttnancaatt agcctgtggit aaaaantggit titcgittatcc atc.ttninggc 12 O 

ttaaagtingcaattitccaag aact tattga taacgttgag togagtactta actgtatgtt 18O 

gcaatattgc attgttctitc tdttingacat cotacatttgttgt catacat cctaatat ct 24 O 

gg taggtaaa at agtgaaag aaactgtagg caattaatgg tagtgcc-aat gtatgaattic 3OO 

tittct tcc td ttctttgtca gataaacaaa gat atttagt atacacaatt ttacgaaagt 360 

agggct tagg aaaagcagag taatgatgcc ttggtatag tagtgtggct totaattaca 42O 

ctgttgtttag cct gactic to cattt cactic titttgggttt aataatatac tot coatttg 48O 

gagaccalagg Cagg 494 

<210s, SEQ ID NO 62 
&211s LENGTH: 497 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 62 

ctgctgcc at tittaatcttg ct cattaa.cc titact cottt gagaatt citt taacaatatt 6 O 

taaaattggit aacaaaaata gtttagc.cat aattgtt tag ccatgtgagt ttcaggttgg 12 O 

tacacgttca gacagaactg. citgitat caca ttccaattitt gaatago cag tdagcaatca 18O 

agtgtagaga aatgataaat ggcct aagaa ggcatacagt ggcataaacg atgct Ctt CC 24 O 

tagtagctta at aggccaca agctagtttctgttgcactic togaaataaaa tatgctittaa 3OO 

aaatgtaggg alacagtgctt agaaaagcaa aaact aggtg tdt cattgaa ataat aggca 360 

taaaaattaa atgttacata agaac act at ttggaaagag gigt ccttitta aaaactgaat 42O 

ttgtactaaa toagatttgc catgtc.ca.gt acagaataat ttgtact tag tatttgcagc 48O 

agggitttgtc. tttgttga 497 

<210s, SEQ ID NO 63 
&211s LENGTH: 521 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 
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<221 > NAMEAKEY: modified base 
<222s. LOCATION: (151) ... (151) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 63 

tittcttcaac ctitttittcaa goagtgtcag ctaaatggtg ccatttgctt at cactic titc 6 O 

tttittggitta tittatcctaa agataagaac attagtaagc cqtaaatgcc cattttgtaa 12 O 

aaactgcata gctagacaga tittgcaatcc intatt agggit aataatc cat citgttatgga 18O 

actggatcaa ttttgtaa at taaatagatt aaaaaggggg aaaaagggcc atgacttitt C 24 O 

ccacagtaag ccttittctica aatgctaaaa agatttggga agacitcaaac tatttgc cat 3OO 

tctt cotctic tittgcttaac tdagagagaa ggccaaatat ct attaaaaa gaggggtggg 360 

tgcagttgtt tttittttitta attcttcagg gtctgattgc ticcitggaagt tt catattitt 42O 

tgacagagtt tattgttaaa accttittgat gactaccaga acatttctgc tigttct cact 48O 

gatcagttta gtaaatgtgt gactatottt gaattitt citt c 521 

<210s, SEQ ID NO 64 
&211s LENGTH: 511 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (473) ... (473) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 64 

acticaggtgg att cataatt togttctgttt cottgct citt aggaaaagta citgacagotc 6 O 

ataattggitt g tattt citta ggatatttgc atttaaacta gaa.gcaatgc tittcttittct 12 O 

tggtataatt tdt cittacat ttittgaaagt aatagotatt cattaaatta catttgaaaa 18O 

tgcaggaaga aagaaaaaat tdtctata at t c tact actic atataaaacc act attcaca 24 O 

tatgtgtact titcctic tatt aacct ttcaa agcatgcctic aattittaatt g tatt cacac 3OO 

aaatacaatt titatgc cata cattt tactt attaatatgc tattagcatc accaatgtca 360 

atataaactic cittgtaaa.ca totaatttaat gigttgcaaag tattacatca actggatatg 42O 

c catggctta tittaat cact g tatttattgttaaatattt gcattgttta cantgtttag 48O 

tattgaaaac cacgctgcaa taaatat citt t 511 

<210s, SEQ ID NO 65 
&211s LENGTH: 481 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (325) ... (325) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 65 

taat attcat tdt cacatgg tdtgaaga cc tat caat caa ttitttgttaa acaagtaaat 6 O 

caggaaaaat atttitttgtc attattacat taagaaaatt tattatccag gtgacagtac 12 O 

at actggagt ttittggaaga agtgaggagc catgacctaa aaaagcttgt gtttcCtgcc 18O 

agcago acat cittaac caaa gatgttccag ctaagttaac ccagaatatt agacaggaaa 24 O 

gaaatctgaa alacagatgat gcacttgcaa attgtgcaag gottgttctg taatgcaaat 3OO 
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aggatgtc.tt ctittgaaatg taaangcact gagcc taagc atgaggaatt ttaatgtcta 360 

atgatgaagc tatagagaga aattt cagtt aatgacCagg taggtataag atggtgtc.ct 42O 

tagataattic tdatat caga act gatgtta attgtag titt aagacaactic ticcitgagaca 48O 

9 481 

<210s, SEQ ID NO 66 
&211s LENGTH: 52O 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (36) ... (36) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 66 

cact acticta citatctgtgt gat attagac aaaatntttg citt cittggta cct cagotgt 6 O 

aaaatgaaac acacctaaaa gtgtggttgt titccaacatg tataatacag caacaactat 12 O 

ctggcc caaa citgctittgga ttaat attgg at attactgt ttittatt atc atcaa.catta 18O 

ttattagtgg atttcttaat aggaagatgc aatggagatg acaaatttgg aaaaaccact 24 O 

catcacttac attt catgaa gtactitctitt gataaaatct gttatgggct gaatgtttgt 3OO 

gttc.ccgtaa caattic ct at gttgaaacac gaatccCaag gtgatggitat ttgaagg tag 360 

ggcctittagg aggaaattag gtcatgaggg tagcc titc atgagtggala ttact.gc.ctt 42O 

tataagaaga agccaaagag C cagotagct Ctttcaacca catgaggitta Cagcaagaag 48O 

t cagcagt ct acagtgcaaa agagggcctt Caccagalacc 52O 

<210s, SEQ ID NO 67 
&211s LENGTH: 447 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (48) ... (48) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OO > SEQUENCE: 67 

ggagaaatac at catgacca agtagggtgt attcc cagaa atttatcnga aaatctato a 6 O 

ttgcagtgta cacgtgaaat gattgtagaa gaacago att atatt cattt toggattcaga 12 O 

gagg tatttg agaaatttga ccact caata act tagtaaa goggct attta t caaacctitt 18O 

ggcaaacata gttaagggtgaat atttagc agcct tacca ttaatggtgg galacattctg 24 O 

gggcagaccc atgct cagta attcagaaat gaggcataag alactggaaag aaa.gcaa.cga 3OO 

gactgattica attgtctgta taaagaaacc agagaatgta caacagattgttagacctaa 360 

taagagttca acaatttgaa agttgttcaa acaaaatcaa catactaaga taattgttitt 42O 

tctatogcc cc agtgataacc agttgaa 447 

<210s, SEQ ID NO 68 
&211s LENGTH: 131 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 68 

ccttctaact taatgctittc gogacggggat coccggcaaa taacgtaaga gqatttittat 6 O 
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ttgttgcatgt gttcctgcaa ttgat ct citt tdatgacatt ct catt cata gaaag.cgttt 12 O 

gatt tatgag C 131 

<210s, SEQ ID NO 69 
&211s LENGTH: 395 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 69 

aagttcttgtt gtctagt citc attcacctgc ct caa.catgc titt ctitt cat t ct atttgca 6 O 

tacaaaatgt tottattt ca gttttgtaga caggatatga gttagcatac togtgtttgt 12 O 

t cagctgtcc atcctgcatc gttact acaa tdoctttittctgc catttaa tdgtgtttgt 18O 

atcaatgttc ccatat citgc tigcattittaa ctic cataaaa aggaaatgtg attitcg tatt 24 O 

aatagttttgttgat caact caatatttct gcaccaatca gcatacctat atgcatgtag 3OO 

tagt ctdtac aattgttcaa catcaaaata cittgtttact titatgtcaaa atgtctataa 360 

aattgctggc attgttct co attt cagt ct gg tag 395 

<210s, SEQ ID NO 70 
&211s LENGTH: 413 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222 LOCATION: (166) . . (166) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OO > SEQUENCE: 7 O 

taagg tag cattt catccac acgatggagt gtgttittatt cagtaattga tittaaaaatg 6 O 

gaat caacct aagtgtctaa caggagggag ttittataaat tdtt cacaga gcatctgttc 12 O 

caaggaga.cc ttgatgttca tagatttgta aagaatgctg. cittacntagc acactgactic 18O 

Ctctgcaaat gtctgagggit t cct c cactt gggggaagtt gggggtttga t cqcagagta 24 O 

aataaatggit gcattittata atgtaatata ttctagdaag atgcago'cca caaactgtat 3OO 

agatact citt atgtaccacg taaagttcat c tact actitt aaccagaact tdatact.gta 360 

tgitatgttitt tttittagatt toggataaaat gacaact cat tdttattitcc agt 413 

<210s, SEQ ID NO 71 
&211s LENGTH: 363 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (256).. (256) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 71 

gaacatggac gaaggaattic ct catttgca agagaga cag titactggaac atagagattt 6 O 

tataggactg gactatt cct Ctttgtatat gtgta aaccc aaaaggagca taaacgaga 12 O 

cgacaccalag gatacctaca aattaccgca Cagattaata gaaaagaaaa gaagaga.ccg 18O 

aattaatgaa togcattgctic agctgaaaga titt actgcct gaa catctga aattgacaac 24 O 

tctgggacat citgganaaag citg tagt citt ggaattaact ttgaaac act taaaagctitt 3OO 

alacc.gc.ctta accgagcaac agcatcagaa gataattgct ttacagaatggggagcgatc 360 
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tot 363 

<210s, SEQ ID NO 72 
&211s LENGTH: 410 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 72 

gcatgtgtaa aaagtic ctitc agccacaaaa cca acctg.cg gtct catgag agaatccaca 6 O 

caggagaaaa gcc titataca tdtcc ctittt gtaagacaag ctaccgc.ca.g. t catccacat 12 O 

accaccgc.ca tatgaggact catgagaaaa ttaccctgcc aagtgttc.cc ticcacaccag 18O 

aagct tccta agctgctggit ctdataatgt gtataaatat gitatgcaagt atgtatatt c 24 O 

ctatag tatt tat ct actta ggatataaga tataatc toc tdattatgct ttcaattitat 3OO 

tgtc.ttgctt cattaaaatg taaggctaag gagagcatgg aatttgtcag titttgttcac 360 

taaagt attc Caagtggttg ggaaagtgga acatttic caa galaccaataa 41 O 

<210s, SEQ ID NO 73 
&211s LENGTH: 545 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (2O5) ... (205) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
& 22 O FEATURE; 
<221 > NAMEAKEY: modified base 
<222s. LOCATION: (236) ... (236) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (296) ... (296) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (419) ... (419) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OO > SEQUENCE: 73 

gacatat cac togcttgatgt at agittaaaa agagatgcca toat cacaat tatt caaata 6 O 

gtttacagtg tatgtttaac caagtataga tatatttitta aatatgatta tittctaccta 12 O 

gtattitt cag aattgagttt agaatgattt acttgggatg togcggcgatt ctitttittaga 18O 

taagtggggg atgttaggaa gacantgttcaagtgcttga aactittaatt tdgacnaata 24 O 

cattgaacca catgctggaa tdttittaagt gactacctta tagttittagt atgagnocta 3OO 

CCCttggaag aaagtalaggt gat actaaat tagaaaaact atgtgaaact ggagtggtgg 360 

tatactittgg accatat caa atagg tagag tattataagc ataaaagaat aaaattgginc 42O 

tcqctittgga aattittaaac atatatgtgt atgtgtgitat atatatgcat atacatacac 48O 

atatgtgitat atacacacac acaatggttt ggaagtggaa caggaaatga taact ctact 54 O 

gacat 545 

<210s, SEQ ID NO 74 
&211s LENGTH: 466 

&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 74 
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gtggttgatt ttgacatago togcaattaca gttitt cittct atttittcaag ccacaataag 6 O 

gaaaataaac tact catggit ctaaatacta gagataaagt agatt catgg Cttgg talagg 12 O 

aaattittaag cattcc titca aagattgacg togctaaaata agcattgatgttittgagttt 18O 

ttitt acacct aggatttitta gcttgggtgt gtaggtgaag gccaagactic tictgcaggaa 24 O 

aaagct tatt ttcaaactica gaaaataaaa tdt caat cat aaaaatctac ttcaactitta 3OO 

gcaaaaagaa aaaaaaatca acaaaaagta tactctgitat gctgggattic cqaggttcca 360 

acacactgtt acaaatctgt gigggggtttc titt cittctga taattictaga gcc tigttacc 42O 

atagaaaggc atttcttcaa toggctggttg tagttagttc atgttt 466 

<210s, SEQ ID NO 75 
&211s LENGTH: 494 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (45) ... (45) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (47) (47) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (60) (60) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
& 22 O FEATURE; 
<221 > NAMEAKEY: modified base 
<222s. LOCATION: (75) (75) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (339) . . (339) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OO > SEQUENCE: 75 

alagcaccagg gcacggacag gaataaggcc taalacticaca gag Cintntt C atggtctgcn 6 O 

tttittctgtg tdtgno agag ttattt caca t cc agaagac gcatatttac aggggaaaag 12 O 

tactgaatta gcc actitt Ct c catagocaa gttgc gaatg gatcc caaag ggcc.ccggca 18O 

agttggacaa catgtgagct ttgggcgaca gttgctacaa acaagatggc cactctgaca 24 O 

ttgaagaatg ggcggtaa.ca catagt caaa goagactgga cactcaaaaa gacticgc.cala 3OO 

gtcattgttg gatgcagttgtc.cagt cag ggcaggcanc Ctctgggatg gtgga cactt 360 

cgaggt accg gtaggtaatg Ctgtagcagt ctgacggctic atttctgaaa taaatacata 42O 

aggaggcagg agaaaaataa ttatalaccat gact tactitt ataaataatgtttacatgcc 48O 

ataagt cctt ttaa 494 

<210s, SEQ ID NO 76 
&211s LENGTH: 307 

&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OO > SEQUENCE: 76 

ggttgtccaa citctgaatgt actggaaacc attgaagitat acattittaaa togggtgtgct 6 O 

aaatggtata tdaattattt ct caataagt gtgtttittitt aaaaaagcta ttgattattt 12 O 

c catcagt ct cattcc tictt gacaaaaatc tdagttgatg gtgagcatgt actt cattcc 18O 



US 2014/028689.6 A1 Sep. 25, 2014 
55 

- Continued 

tgactic caaa gogg tacaata tttacaat at ttgaatttgg gag togactitt act attacaa 24 O 

cct tcc cctt gaagacctgg aag acccago alacataagga caaac agtag tot cago citt 3OO 

gtactaa 3. Of 

<210s, SEQ ID NO 77 
&211s LENGTH: 452 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (377)... (377) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (382) (383) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (395) (395) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (409) (413) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (415) ... (417) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OO > SEQUENCE: 77 

gtctgattga ggaagctatg gctgactata accalagcact tdatcttgaa gactatgcct 6 O 

cagttatatg attacataga citgtggttgc tatag tagtt tacacagctg ttct citctga 12 O 

aacggaaa.ca tatttgttgt ctaaaaggitt ctaccattitt cattattgta titcgittatgc 18O 

ttagt ctitco atataacct t c tatgcattt taataaaatgtttgttatac attaattata 24 O 

aaacatatat catttgctgc at atttggaa taccttgaga actgaattitt to caaggttg 3OO 

cagaatctica aggaaaatgt ttcttaagga attaaatagg aatgtct citt aacatttaaa 360 

at attittctt taatticnttt tranaataata citatncattg tagaaaaann nnnanninacc 42O 

ttitt catcag toctitgctga caatig tatta aa 452 

<210s, SEQ ID NO 78 
&211s LENGTH: 472 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (65) . . (65) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (77) . . (77) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (155) . . (155) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (181) . . (182) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OO > SEQUENCE: 78 

cattct tcca aaataggttg toctdttgta gaaagtgaaa at agtttitt c cccagta aca 6 O 
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tgacnactica aatgttntta cattittaatt tdttgggttc ttattaaaag aag cagggga 12 O 

aagaat attt ttctaaccac catcgattitt toatintt cag togtatacat c titcatttittg 18O 

nnacttittgc aattittitt co ccctic cccct taagtttaca ttittaaaaag cittatctgtg 24 O 

gttittcttgg taagacctac atatacccaa gotggaaagt aaa catttgt tittaaggaag 3OO 

t cct gt cata gtgtgcticaa gatagttcct ctd.cccttac ctitcc ct gtg aag cagaagg 360 

aagaaattitt Ctgattagca agatttggag titgaacata gaagatacct atctgaaagc 42O 

ttctictagoa gtttacaatt citatgat atc attagittatt toctagatta t c 472 

<210s, SEQ ID NO 79 
&211s LENGTH: 553 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OO > SEQUENCE: 79 

agitatic tact t cactgtcag ttcaa.gagaa tdtgaaacag tatgtgttag catttgagca 6 O 

cittatttaat gagccatat c caaagttaga aat catgcct tatggcacct agt cagttgt 12 O 

gcagatggitt agtttgct to taatattagt atatgagcat ttgtaatttic tagatgttgt 18O 

gcactcaaac ttggtata at ttaattctga acagtaalaca gtgtaac caa got cittittaa 24 O 

at acticaagt ttaaggtata at cittaatta tdgct cagtic tittaaaaaag tataaatgtc 3OO 

Cttt tactitt at cacaaaaa taaact cata tdaatactgt to cacatttgtttcttittgg 360 

gaatagitttg cagaaaaata atttatt colt aaatt caccc at cattittaa gaagtgcc.ca 42O 

aatgtattta acaaaataat atatatgctg tatt actitta aaa catctitt ttgtc.caaaa 48O 

taagaacaat tdt cattatt ttgtctatgc ccaaataact attcaaataa tag catt cat 54 O 

atgtacttitc att 553 

<210s, SEQ ID NO 8O 
&211s LENGTH: 372 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 80 

ggaggctgag aatcta acag gtgttgaccala ttctgct act gaatgagagc agaa.gc.ctgt 6 O 

gaact tccag ttaatagacic acttaattgg gggaacgctt cacacgittat aaaaaag cac 12 O 

tagaatgttt taaag.cgag aaacaa.ca.gc tigtgtagggit agctago agt tagtgttgta 18O 

cagaagacag at atttgtgc atttctgcat tittctaagtt togctgcaatg agcatgitatt 24 O 

actitt catag titataaaa.ca catgcaaaat gcc cttittaa aatgaaaaaa aagtic catga 3OO 

gtgtaagtga tatatatgct ttggaaagcc tiggacggtc attgttt act ct caatagta 360 

tgttgtttgcc tt 372 

<210s, SEQ ID NO 81 
&211s LENGTH: 493 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 81 

t caact ctitc gtttitt coag gttatttatt toataagatg act atccata aatct tcc.ga 6 O 

tgaacgaacc tictittatgac cagagctic ct ggggittaaag gagaaaggtt ttataatggc 12 O 
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<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (87) . . (87) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (375) ... (4 O4) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 84 

atatatat ct c ccatgcact gttcttcaga aagcc ttggg agaatgtacc ctaccaaaag 6 O 

agggagtaat aaactaggaa aagttgnatt togaaatgg aat Caactta gaaagaa.gca 12 O 

aagaggcctg. taatgataaa ggggttitt ct aggatgacag Ctic catagot ggaatggggg 18O 

acaaccagac Cagaatggag ctittagtaga t at attctag agcaggaaat it cagaatat 24 O 

ataaagtagc taaaatagaa gaaaatgtag acaattgagt gagagttcaa gggtgaaata 3OO 

acaatgttaa atactaaaaa atcaaagtaa aggaaaaagg acaattatta actitcaggaa 360 

agacaaagtt atgcnn.nnnn nnnnn.nnnnn nnnnnnnnnn nnnnttgaat attgattgaa 42O 

ccacaatt at gct Ctalacta tattgggaag aagaaagaaa gctgaaaata taalaga.gc.g 48O 

ctaaat attt act cotacag gaaagagt ca gtgat ct coa aaacaga 27 

<210s, SEQ ID NO 85 
&211s LENGTH: 436 
& 212 TYPE DNA 
<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (103) . . (103) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (115) (115) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (137) (137) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (153) (153) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (173) (173) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (189) (189) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (224) ... (224) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 85 

gatgtaatgc at at cacctg. t catgtaaag ggacgg tatg gatggtggala aagttatgct 6 O 

aaaatatgga ttgcagat at ttttgtatgt aatataggca atnataatga aacancCgag 12 O 

ttttittaaag togaaagnc at gcaaaatcgt agnottittaa atgtacagac atncccactic 18O 

aaaaatatnc taaactgata gtgggaaaaa catttgagac ctantaa.cat catgaaatgc 24 O 

actgaatttg gaattctggc ctagaaaggc tigtggctitat gttgggattg atgatggaat 3OO 
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ctgccagaac attitt catct tattottctt gacttittgga ttitttitt citt ttcttitttitt 360 

ctggaaat at titcggaaata aagtgactitc atttitt cago ataaaagtat attctaacca 42O 

Cagggtaa.ca catcgt. 436 

<210s, SEQ ID NO 86 
&211s LENGTH: 390 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (96) ... (96) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 86 

attgtttic cc at agcagaat gttcaatatt c acagtacatt totgtaaaga gcaaaccaat 6 O 

ataatgttitt gag togttgaa aaaaatticca gatttntgaa gaattagaca act citt catc 12 O 

tacct tattt c tagttcaca cagittatcto aaatticcact gaalactaatg ggatactgtc 18O 

ttgttgtagat gccagttgag tittataatgt gacct agtaa agctgtc.ttt tttgttgttgt 24 O 

tgitatgagtg toggat catg ctitt taggaa tacttittatt aaaatggtgt gcatt catgc 3OO 

aaaaggccaa citggcttittg togaacaatag atcttitt citc ccctittattt togttct cittg 360 

acactitttgt gaaaattacc tagcc tdata 390 

<210 SEQ ID NO 87 
&211s LENGTH: 28O 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (27) . . (27) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (31) ... (31) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (43) . . (43) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (47) ... (47) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OO > SEQUENCE: 87 

tgaggagact Ctgtaattta aag cagnagg nacgagagga ggnaagnaala Ctt Coatgtt 6 O 

aacatggcct act ct cactic ctittctaaac gagcc actitt toggcgtcaga agttgactgg 12 O 

agagagataa acaaactic cc agt caaagcc cctaaag.cga cagtgcc cag agttcttitta 18O 

tttitttgctg caaccaacgt aaacctgtaa aagaccalaca gtgaagatta gtg tatt agt 24 O 

gaatgcatgg aggccalatgc tigC cctaatg agacgtgata 28O 

<210s, SEQ ID NO 88 
&211s LENGTH: 505 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 88 

gtgggtgttt gtagggctica taggctaa.ca agc actt tag ttgctggttt acattcaatg 6 O 
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aaggaggatt catacc catg gcattacaag gctaa.gcatg titatgacta aggalactatic 12 O 

tgaaaaacat gcagdaaggit aagaaaatgt accacticaac aagccagtga tigccacctitt 18O 

tgtgcgcggg gaggagagtg act accattgtttitttgttgt gacaaagcta t catggact a 24 O 

ttittaatctt ggittittattg cittaaaatat attatttitt.c cctatgtgtt gacaaggitat 3OO 

ttctaatat c acact attaa atatatgcac taatctaaat aaaggtgtct g tattittctg 360 

taatgctitat titt taggggg aaatttgttt tott tatgct t caggg taga gqqattic cct 42O 

tgagtatagg tdagcaaact Ctggcctgca gcc ttgttgt gcacgc.ccca tagc.cgaaa 48O 

agtgggtc.tt atgttittcaa atggit 505 

<210s, SEQ ID NO 89 
&211s LENGTH: 509 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 89 

ttac tatggit togtacgtgcc ticaaataaac aagaatgata titt cotgttt tatt tactta 6 O 

tgttgggtaa atatgctitat tdaatttitta agagaggatt ttttaccatc. tccatttitt c 12 O 

ttgtcattat gttttgtagc titatttgagg gtgtctaaat ataattt cat attittattgg 18O 

ttcaactitt.c act ctdaaga aatcc.gtatgttagtacatt ttgagg tatt tttcttgttc 24 O 

ttgttgttgtt taactatogac toctaactgagtagt ctitat atttcaatta caaaatacat 3OO 

tttittaagaa agggaataga gcagdaaaaa tataaggala aatgttaaaa gttgtaatat 360 

titcc tt tact cittaac agga ttatatatagaacatgctica cittacaaaaa taggatgatg 42O 

aagtttagag cataaggcag gottcttgta tatact tatgctgtcaaatgttatattgtt 48O 

tittaatggag toccattgtg taatattta 509 

<210s, SEQ ID NO 90 
&211s LENGTH: 570 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (540) ... (540) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 90 

gaaaatgtgc ticaatcttac cagt catt at aaggaaataa tdaaatttgt gtatatatga 6 O 

aatact taaa atatatataa aataaaacaa ttatttgcct tttitt cacct atcagattaa 12 O 

cagattatat gtgttaacaa gotggggaga atttacaact c ct gatatgt taaaatctitt 18O 

caggaaggta gtagaaaata tatgtaagat ggaaattagc acttittgacc aacaattitta 24 O 

gttittagata tttacctata aggatataat aggaggtgtt caaagatgca totaact caa 3OO 

tgtag tatta attataattig taaaatagta aataa cattt ttgtcaaatc ataatgttag 360 

gaaaattagt gatggcacat ttaac caatt gaattatatt cagttctgaa taccgtgatg 42O 

catgttcaaa ttaattgata caaaaatcca acaactittag cagtttgttt accagttatt 48O 

gagtaccaac tdtgttcaac attgttattt cact catatgaaatgataaa totatgtgcn 54 O 

tgttatgata cqgtcaataa aaccacttitt st O 

<210s, SEQ ID NO 91 
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&211s LENGTH: 52O 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 91 

gtgagattgg c tatgtc.cag atcctagott ttg tatttac tagttgcatgaacttgtgca 6 O 

gtctggcctt cagtgcatat acctgtaa.ca taagctgcat agacatgtct gttittatagg 12 O 

gttagtgaaa ttatcCaaat ggcgattatc Caaat cacga tiggtgattta tigaaagaca 18O 

t cacaggcaa agtatacaag titt ctittaaa gaagttalaca agaactgaac tdggtagaaa 24 O 

tggttgtaca aagc.ca.gaag ctitt.ccacat tatt cottatt agaggagcaa at atcc catg 3OO 

c cattcaagt atgtcaaatg togc cctagoa tittattggac cattaggittt ttcttggtgt 360 

ttctittat cattcttctgtg atgtc.ttaaa cccttittggit ttgttittaat atttatgtat 42O 

ttcttaagag gtacatgitaa citgg taggcg cactgccaac acattactga atttittctica 48O 

aggttaccat accaagtgta citatic ctitta gcaggccaaa 52O 

<210s, SEQ ID NO 92 
&211s LENGTH: 428 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (13 O) . . (130) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
& 22 O FEATURE; 
<221 > NAMEAKEY: modified base 
<222s. LOCATION: (241) ... (241) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (243) ... (243) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 92 

ggctggitttg cagtgttgttg at catggctic acagcagcct cagtttctica aactic agaag 6 O 

attct ct cat titcago: ct ct caggtagotg ggittacaagt gtgtag catc acaccitagct 12 O 

agtttittittin g tatt tatgg ttgagacagt tttgcc.gcgt togccaaggct ggit ct caaac 18O 

ttctgagatc cagtgat cag cc catcttaa cct ct caaag toctdagatt at atttittitt 24 O 

ntnttalagta gtttaattta tatttaaaat tattt attaa aaatgaagtt act acttitta 3OO 

ttgttgattgt tittatgtgtt cotcagtggt atttitttata togttggttta ttgccittaaa 360 

titt catttta attgttgtagt gatgtgcttcaattatttitt tatat cittgt tttgcatagt 42O 

ttctataa. 428 

<210s, SEQ ID NO 93 
&211s LENGTH: 485 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OOs, SEQUENCE: 93 

gcaaattata acgaccagta citatttitttt ttggaattga aaacccalaga agc cctaaaa 6 O 

taagaacagt gagatcaaag gctggitttct aaaacaatgc agaaaataga accatgttgg 12 O 

aatticcitaaa ttctagottt caaatactac tdttt coaac agtgaatcct togacagagac 18O 

tgaatgcaga tiggaattittgaaacatttitc agtagct acc ticcitctic ct g aaatticcitat 24 O 
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aagtggcaga gcaaaatcca aatcc tittaa tataa catgt ccatctoratg act cotgctt 3OO 

acacacattt gtgttgattit gct tcatttic tigaggatgg gaatttgcag agctggtgac 360 

attt cott ca ttagacacca gaaattcacc agaga.gagac agatctgtgc cittct cittitt 42O 

taggatctgg ttattgatac tittaataaat gtggtgtaaa gaaaatc cat ggctacagtic 48O 

tgitat 485 

<210s, SEQ ID NO 94 
&211s LENGTH: 475 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (2O6) ... (2O6) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (267) ... (267) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (342) ... (342) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OOs, SEQUENCE: 94 

taaaactitta cct gtgacaa gogaataaatt catgattaga agaattatac tdtttitt citt 6 O 

gtgcaaataa tacttaaggc agatgttcag tot cacagtg atgttggaaa gcatattitta 12 O 

tgcagtictaa acactatttctgt attagat atttaaatgc atgaggataa attctaattg 18O 

cittitttgttt aaaacagaaa catagnagaa goattagc.cc cagtttgtat aaaatgtctg 24 O 

ctgcaactga att catgata gttcatnaaa actgaaaatc attic caattt totaaaactg 3OO 

ctgctactgg tttitat caat aaagttt tag cagatggctt anaaaaaaaa aaaaaaaaaa 360 

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa. 42O 

aaaaaaaaaa aaaaaaaaaa aact caaggg gcaa.cccaat gcc cattata acaaa 47s 

<210s, SEQ ID NO 95 
&211s LENGTH: 507 
&212s. TYPE: DNA 

<213> ORGANISM: Homo sapiens 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (26) ... (26) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 
22 Os. FEATURE: 

<221 > NAMEAKEY: modified base 
<222s. LOCATION: (32) ... (32) 
<223> OTHER INFORMATION: a, c, t, g, unknown or other 

<4 OO > SEQUENCE: 95 

agacatatga atcCaggctg actg.cnttaa gntgcc catc. tcgtttgata taaactgtag 6 O 

aaaaggcaag cactttgttctgagt cittitt atcto caaat acatagttgt citcaaac caa 12 O 

gcaa.gctitta t caaaatggc titatttgcag aatagttcca atgatataaa togccaactgg 18O 

Caagt cattC caaactgctt gaaggagtag atgalaccaga atctgagaat ttggaaatag 24 O 

gtcacagaaa aag cct coat ttggctaaat atgacaatta t ctdag tatg gttaaataca 3OO 

tacaattaaa tdtctgaagc caatgagttgtttattotaa cittgaaatat attitttgttga 360 

gaataaatgt tagaaaagtt agttt attitt ggaaacctgc C9tgaaagga aattictaaag 42O 














